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INTRODUCTION 

The Salt Lake Valley Solid Waste Management Facility (SLVSWMF) is located approximately 9 

miles west of the center of Salt Lake City. The facility currently serves the disposal needs of 

approximately 65 percent of the businesses and residents of Salt Lake County. The active 

landfill cell has been accepting waste since July 1993 under an agreement between Salt Lake City 

Corporation and Salt Lake County to jointly own and operate the facility. The City provides 

engineering support services for the facility. The County provides accounting and legal support 

services, and manages and operates the facility. The Salt Lake Valley Solid Waste Management 

Council (SLVSWMC), a facility management council made up of five members from goveming 

and regulating agencies and an outside technical expert, develops policy, rules and regulations to 

promote safe and efficient solid waste disposal. The SLVSWMC plans, establishes, and 

approves all construction and expansion projects and prepares budgets for operation and 

maintenance ofthe facility. 

In 1991, EMCON prepared an updated Master Plan for the SLVSWMF (EMCON, 1991). This 

Master Plan details the development of the active landfill cell, which is designed to be built 

sequentially in 11 modules. The first module (Module 2) was completed according to the Master 

Plan and began receiving waste on July 1, 1993. The second module (Module 1) was completed 

and began receiving waste in February 1994. Modules 3, 4, and 5 were completed and began 

receiving waste between 1994 and 1997. Modules 6 and 7 were completed in 2001 and 2003, 

respectively, and are currently receiving waste. 

Based on the effective dates listed in R315-303-2 of the Utah Solid Waste Permitting and 

Management Rules, Module 1 and Modules 3 through 11 are subject to the performance 

standards, design standards, and maintenance and operation standards described in R315-303-3, 

R315-303-4, and R315-303-5. Module 2 is subject to all ofthe above listed rules except those 

requiring a liner or leachate collection system. However, Module 2 has been constructed with 

both features in accordance with the Master Plan. 
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2. TOPOGRAPHY AND SITE FEATURES 

2.1 REGIONAL TOPOGRAPHY AND FEATURES 

The SLVSWMF is located within the Jordan River Valley, a relatively flat-lying valley bounded 

by mountain ranges on the west, south, and east and by the Great Salt Lake on the northwest. 

The Jordan River Valley ranges from approximately 4,200 feet mean sea level (msl) on the north 

to 5,200 feet msl on the south. 

Topography at the facility site prior to development was relatively flat, ranging fi'om 

approximately 4,235 to 4,215 feet msl, sloping downward slightly toward the northwest. 

Figure 1 (Appendix A) is a compilation ofthe most current 71/2 minute USGS Magna, Utah and 

Saltair, Utah quadrangle maps, showing the area around the SLVSWMF. These maps were 

generated in 1952, (photo revised in 1969 and 1975) and 1972, respectively. Therefore, none of 

the historic or new facility features were present at the time the map was generated or revised. 

The facility boundary, property boundary, surrounding land use/zoning, existing utilities and 

structures, surface drainage channels, and the direction of prevailing winds are drawn on 

Figure 1. The latitude and longitude coordinates of the SLVSWMF entrance facilities are 

approximately 40° 44' 25" North, 112° I' 57" West. 

2.2 PROPOSED LOCAL TOPOGRAPHY AND FEATURES 

Currently, elevafions at the site range from approximately 4,210 to 4,290 feet above mean sea 

level (msl). The highest elevations at the site are located along the east and north ends of the 

landfill (Modules 1 through 5) where waste has been placed in the past. The local topography 

prior to landfilling activities is shown on Figure 2 in Appendix A. 
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Once completed, the closed landflll cell will range in elevafion fi-om 4,230 to 4,340 feet msl, an 

elevation change of 110 feet. The proposed final topography is shown on the grading plan, 

Drawing 1 in Appendix B. 

The facility refuse limits are set back 110 feet fi-om the property boundary around most ofthe 

property. Additional setbacks in the southeastem comer of the property allow for the 

maintenance of facilifies in this area. 

The excavation plan. Drawing 2 in Appendix B, shows the excavation grading contours. The 

central part of the active cell will be excavated approximately 20 feet to a bottom elevation of 

4210 ft, msl. The 11 cells will be excavated sequenfially and the soils generated during 

excavation will be used for cover, soil liners, embankment construction, etc. Additional soil 

needs will be met by existing stockpiles and off-site sources. 
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LANDFILL DESIGN 

3.1 CELL DESIGN 

3.1.1 Construction 

The excavation and base preparation plan (Drawing 2 in Appendix B) shows the excavation 

grading contours, refuse fill limits, earthfills, drainage facilities, and roadways for access from 

the entrance area to the disposal area. The landfill area is divided into 11 excavation cells to 

facilitate efficient excavation and handling of soils, access, drainage, and controlled waste 

placement. Excavations will generate the soils needed for (1) daily, intermediate, and final cover 

over the refuse; (2) soil liners and protective cover; and (3) embankment construction and other 

earthfills. The remaining soils will come from existing stockpiles and off-site sources. 

Base contours show base excavation elevations, upon which a geosynthetic clay liner (GCL) and 

a 60-mil high-density polyethylene (HDPE) low-permeability composite liner will be placed. In 

some modules (Modules 1 and 2 and potential other modules between 8 and 11), the GCL may 

be replaced by a 2-foot compacted clay liner. 

Thc proposed leachate collection and removal system (LCRS) will be composed ofa network of 

perforated piping and blanket drain rock, which will promote gravity flow to lined leachate 

sumps. A conceptual design for the LCRS is shown in Drawing 3, Appendix B. A detailed 

design for the LCRS will be prepared as part ofthe construction documents for each module. 

3.1.2 Fill Method 

The fill sequence plan (Drawing 4, Appendix B) and sections (Drawing 5, Appendix B) present a 

multistage sequence of fill placement in Modules 1 though 11 to achieve the final grades shown 

on Drawing 1. The plans provide operafions guidance, identify wet-weather disposal areas, and 
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show interim access roads and storm-water drainage facilities needed to construct the landflll. 

The drawing indicates the approximate module limits and recommended filling sequence. 

The sequencing plan shows the soil source for each module (pond or module excavafion, 

stockpile, or import), and soil excavation destination (either to another module or to a stockpile). 

The location and direction ofthe initial fill placement and general direction of fill progression in 

each module is also shown. 

The sequence of fill modules is designed to enable near-term filling-to-final surfaces and capping 

with final soil cover to minimize infiltration and reduce leachate production. The plan is 

designed to enable sequential excavation of soils from subsequent modules and the soil borrow 

area for orderly preparation of the module and minimization of soil "double handling." The 

sequence of filling and intermediate landfill slopes are shown in section view. Access, drainage, 

and other site improvements that must be completed before or in conjunction with subsequent 

modules are also depicted. 

3.1.3 Liner and Cover Elevations 

Sectional views of the completed landfill, .showing excavation and refuse fill depths, are 

presented in Drawing 4, Appendix B. 

3.1.4 Design Details 

Various design details for drainage control, erosion protection and sediment control facilities, the 

LCRS, intemal access and haul roads, and earthfills are shown on Drawings 6 and 7 in 

Appendix B. Currently, the base liner may be 2 feet of compacted clay overlain by HDPE (as 

shown on Drawing 7), or may be a GCL overiain by HDPE. Currently, the planned final landflll 

cover is proposed to be: 

SIVSWMF I7677.009'SLC5R037 Page 5 of 31 March 28, 2005 
Copyright 2005 Kleinfelder. Inc. 



K L E I N F E L D E R 

• A low-penneability layer of 18 inches of soil with a hydraulic conductivity of 

<1 X 10" cm/sec overlying the intermediate cover or a geosynthetic clay liner, 

overlying the intermediate cover; 

• A geomembrane; 

• A geonet; and 

• A minimum of 12 inches of soil suitable for plant growth. 

Each soil layer shall be compacted as required by a dozer or compactor to provide a stable 

foundation layer and a cap capable of supporting vegetafion. 

This is a design change from the detail shown on Drawing 6. 

3.2 MONITORING SYSTEM DESIGN 

3.2.1 Groundwater Monitoring System 

Groundwater around the active landfill will be monitored by ten monitoring wells, MW-IA 

through MW-IOA. The locations of these wells are shown on Figure 3, Appendix A. Based on a 

historical groundwater gradient to the north-northwest, MW-IA, MW-2A and MW-3 A will 

represent upgradient groundwater quality while MW-4A through MW-lOA represent 

downgradient water quality. MW-IA through MW-8A are currently in place and being 

monitored. The remaining two planned wells (MW-9A and MW-lOA) will be installed as 

landfill operations move toward the south and west. One temporary well, "F," is currently north 

of MW-IA and will be properly abandoned as landfilling operations move toward the south end 

ofthe site. 
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In general, the wells are constmcted with 10 feet of slotted PVC screen set at and below the 

water table, with PVC blank from the water table to ground surface. The annular space around 

each well screen is filter packed and the top of each filter pack is sealed with a bentonite plug. 

Specific constmction details for the existing wells are summarized in Table 1. New wells will be 

constmcted in accordance with Salt Lake City Specification 02650 (see Appendix C). For 

additional information, see Secfion 4.6. 

Groundwater is monitored semiannually according to Kleinfelder's Groundwater Monitoring Plan 

dated Febmary 14, 2005 (see Addendum 2 of Part II, General Report in Support of Permit 

Application). 

3.2.2 Landfill Gas Monitoring System 

Landfill gas around the active landfill will be monitored at ten gas monitoring probes located 

around the perimeter ofthe cell. The locations of these wells are shown on Figure 4, Appendix 

A. Four wells. Probes GM-1 through GM-4, are currently in place and being monitored. The 

remaining six planned wells will be installed as landflll operations move toward the south and 

west. 

In general, each well is constmcted with a '/2-inch-diameter, I2-inch-long slotted or drilled PVC 

gas probe tip set above thc water table, generally 4 feet below ground surface. Thc gas probe tip 

is connected to the ground surface with '/2-inch-diamctcr PVC blank. Thc probe tip is accessed 

by 1/8-inch tygon tubing through the center ofthe PVC blank. The armular space around each 

probe tip is filter-packed with pea gravel and the top of each filter pack is sealed with a 6-inch 

concrete plug. Wells are constmcted in accordance with Salt Lake City Specification 02651 (see 

Appendix C). 
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3.2.3 Landfill Gas Collection System 

The active landflll is equipped with a landfill gas collection system (LGCS), which was brought 

online in December 2000. The LGCS consists of a network of vertical and horizontal gas 

collecfion wells through which landfill gas is collected. These collection wells are connected to 

lateral lines, which in tum bring the gas into a main header pipeline. The header pipeline is 

designed to ring the perimeter ofthe landfill, and includes a series of condensate knockout units 

where condensate is removed from the gas and retumed to the landfill via leachate coUection 

system lines. Thc main header pipeline terminates at the flare station, where gas is fed into a 

large, intemal combustor flare, and incinerated to remove hazardous organic materials. The 

combustion process is fueled by the methane inherent in the landfill gas. Gas moving equipment, 

which consists of large blower fans which move gas from the landfill into the flare, is considered 

as part ofthe flare station operation. The LGCS is presented in Figure 5. 

3.3 RUN-ON/RUN-OFF SYSTEM DESIGN 

To prevent inundation or washout during the operating life ofthe landflll, storm water mn-on and 

mn-off will be controlled through the perimeter and module termination berms. Storm water 

collected by the perimeter drainage system will be diverted around the landfill, through one of 

three treatment ditches, and discharged to the natural drainage path. Figure 6 in Appendix A 

shows thc final site drainage plan. Figures 7 and 8 in Appendix A show details ofthe drains and 

treatment ditches. 

Temporary berms will be placed on lifts as necessary to divert storm water away from the active 

working face. Working faces advanced upslope will be aligned as necessary to avoid trapping 

mnoff. The working face is sloped toward the interior of the landfill cell, such that stormwater 

mnoff generally flows to the middle of the cell, percolates through waste in the cell, and is 

captured in the leachate collection system for the cell. There it is treated like landflll leachate. 
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Any stormwater mn-on or mn-off that does mn off of a module is captured in drains that encircle 

each module. These drains flow to the landfill perimeter drain (see Figure 6, Appendix A). 

Water that flows in the perimeter drain mns to one of three treatment ditches on the north side of 

Califomia Avenue (Figure 6). There, the water flows through five stages that restrict the flow to 

encourage settlement. The treatment ditches are lined with vegetation to encourage biological 

acfivity. The water subsequently flows out ofthe treatment ditches, under Califomia Avenue, to 

flood control ponds along Lee Drain ("Post Treatment Ponds" on Figure 5). For details of the 

treatment ditches, see Figures 7 and 8. 

In order to convey storm water fi-om the landfill areas with minimum erosion, the surface 

drainage system for the landfill will include diversion berms, ditches, culverts, oversize drains, 

and energy dissipaters. Temporary storm mnoff basins and silt fences will also be used to 

minimize soil migration from the landflll. 

All drainage improvements were designed using the Rational method, as provided by Utah State 

Department of Highways guidelines, with a fime of concentration intensity for a 25-year retum 

ft'equency storm. The Heasted Method Flow Master computer program, based on Manning's 

equation, was used by EMCON to calculate the open channel flow characteristic; that is, flow 

capacity, flow velocity, and depth of flow. Reference material presented in The Utah State 

Department of Highways, (UDH) Manual of Instruction, Part 4 Roadway Drainage (1981), was 

uscd to develop peak flow rates. Drainage calculations prepared by EMCON for the final landfill 

surface and ancillary facilities are presented in Appendix D. 

3.3.1 Permanent Drainage Control Facilities 

The National Flood Insurance Program maps for Salt Lake County indicate the landfill expansion 

area is outside of the 500-year flood plain for Lee Creek (National Flood Insurance Program, 

2001). Final (permanent) drainage control facilities on the landfill are designed to carry peak 

discharge resulting from the 25-year storm event, in accordance with the provisions of 

R315-303-3-1(d). Storm-water mnoff and final storm-water drainage control facilities were 
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sized by EMCON in the Master Plan using applicable design criteria from the UDH Roadway 

Drainage Manual (Utah Department of Transportation, 1984). Drainage facilities are shown on 

Drawings 1 and 2, with details provided on Drawings 6 and 7 (Appendix B). 

Ditches constmcted over refijse fill areas will be underlain with at least a 1-foot-thick foundation 

layer and a 1-foot-thick low permeability soil layer. Drainage ditches will be lined with asphaltic 

concrete (or its equivalent) to minimize erosion and prevent infiltration of surface water into the 

landflll. Cormgated metal pipe drains, inlets, drainage ditches, and energy dissipaters will be 

used to collect surface-water mnoff from the landfill and convey it to the natural drainage course. 

Surface mn-on collected by the landfill drainage system will be diverted around the landfill and 

discharged to the natural drainage way. Concrete mbble or rock riprap, placed at the point of 

discharge at the toe of the perimeter berm, will serve as an energy dissipater for the discharged 

storm water. 

3.3.2 Interim Drainage Control Facilities 

Temporary surface drainage facilities are designed to carry the peak flow from a 25-year storm. 

Temporary mnoff is diverted to east and west perimeters, as well as into the dewatering trench. 

Water is channeled through the Lee Gate into the ponds south ofthe Landfill on the old landfill 

site. This system is designed to handle the volume from a 24-hour duration, 25-year storm event. 

During landflll operations, surface water mnoff near active refuse fill areas will be controlled by 

temporary berms and "V" ditches. The berms and ditches will direct surface water away from 

exposed refuse and prevent surface water from ponding against refuse. Each refuse lift will also 

be sloped to promote drainage towards interim drainage control facilities and prevent mn-on to 

the active face. Surface mnoff will be routed to the natural drainage course or to a temporary 

mnoff containment basin for silt control. Temporary drainage facilities are shown on Drawing 4, 

Appendix B. 
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HYDROGEOLOGICAL ASSESSMENT 

4.1 REGIONAL GEOLOGY AND HYDROLOGY 

4.1.1 Geologic Setfing 

The SLVSWMF is located in the Jordan River Valley on the eastem edge ofthe Basin and Range 

Province. The Basin and Range Province, extending from Califomia to the Wasatch Front of 

Utah, is characterized by a series of north-south trending valleys separated by mountain ranges. 

The valleys are created by down-dropped grabens as a result of regional tectonic extension. The 

down-dropped valleys generally contain thick deposits of sediments from the erosion of 

mountains on either side. 

The Jordan River Valley is a graben valley, located between the Oquirrh Mountains to the west 

and the Wasatch Mountains to the east. The Jordan River Valley covers approximately 500 

square miles, extending approximately 28 miles from the Great Salt Lake on the north to the 

Transverse Mountains on the south. 

The Jordan River Valley contains Quaternary and Tertiary sediments deposited in a variety of 

depositional environments. The principal types ofthe valley fill are clay, silt, sand, and gravel 

(Hely, et al., 1971) which reach a maximum thickness of about 2,000 feet in the northem portion 

of Salt Lake County. Thc near-surface sediments in the vicinity of thc landfill include both 

fluvial and lacustrine deposits. The most recent deposits are fluvial floodplain and delta deposits 

of the Jordan River and its tributaries. These deposits are underlain by older lake sediments 

deposited in the Pleistocene Lake Bonneville (Stokes, 1988). 
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4.1.2 Faults and Seismicity 

The dominant fault zone in the region is the Wasatch Fault Zone. The Wasatch Fault Zone 

extends approximately 210 miles from Soda Springs, Idaho to Nephi in central Utah (Stokes, 

1988). The Wasatch Fault Zone contains normal faults that trend north-south along the front of 

the Wasatch Mountains. Three miles of cumulative vertical displacement have occurred on the 

Wasatch Fault Zone since Holocene time (Arabasz, 1987). The Wasatch Mountain block, on the 

east side of the fault zone, has moved up relative to the Jordan River Valley block on the west. 

The East Bench Fault and Warm Springs Fault, members ofthe Wasatch Fault Zone, are located 

approximately 8 to 9 miles east ofthe landflll (Figure 9, Appendix A). The closest faults to the 

landfill are the Taylorsville and Granger faults, which are part of the West Valley Fault Zone. 

These nonnal faults are interpreted to be seismically independent ofthe Wasatch Fault Zone, but 

sympathetic movement is possible following movements of the Wasatch Fault Zone. The 

Granger fault lies approximately 9,000 feet east ofthe landfill. The West Valley Fault system 

appears to have had Holocene displacement (Keaton et al., 1986). 

4.1.3 Surface Water Hydrology 

The landfill lies within the Jordan River Valley. The major drainage in this area is the Jordan 

River, which originates at Utah Lake (south of the Transverse Mountains). The Jordan River 

enters thc Jordan River Valley at the Jordan Narrows in the Transverse Mountains, and flows 

northward through the Jordan River Valley to the Great Salt Lake. The flow in the Jordan River 

is artificially controlled based on demand and water levels. 

As the Jordan River flows northward through the valley, it gains water from saturated valley fill 

and from tributaries which largely flow out of the Wasatch Mountains on the east side of the 

valley. Water is lost from the river due to diversions for industrial and irrigation uses. 
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The Jordan River is approximately 5 miles east of the landfill at its closest approach. Smaller 

surface water bodies in the area around the landfill include Lee Creek, Kersey Creek, Lee Drain, 

Kennecott's Tailings Pond and ditches associated with the tailings pond and the Kennecott 

wastewater treatment plant. 

4.1.4 Groundwater Hydrology 

The Jordan River Valley is underlain by two principle aquifers within the Quatemary alluvial 

deposits. The deeper aquifer is a confined (artesian) aquifer found approximately 160 feet below 

ground surface in the vicinity ofthe landflll. This aquifer is up to 1,000 feet thick under the 

northem part of Salt Lake County and has an average transmissivity of about 20,000 ft' /day in 

the vicinity ofthe landflll (Hely, et al., 1971). This aquifer receives much of its recharge from a 

deep unconfined aquifer located on the pediment slopes ofthe mountains which in tum receives 

water from recharge areas in the mountains and foothills (Hely, et al., 1971). The confined 

aquifer is overlain by 40 to 1,000 feet of less permeable clays, silts, and fine sands that act as an 

aquitard. 

The upper aquifer is a shallow unconfined aquifer overlying the aquitard. This shallow aquifer 

receives recharge from inflltration of irrigation water and from upward migration ofgroundwater 

through the aquitard. This aquifer is very shallow in thc vicinity ofthe landfill (0 to 10 feet 

below ground surface). The average transmissivity of the shallow aquifer is approximately 

1,300 ft- /day (Hely, et al., 1971). 

4.2 SITE SOILS 

Site soils, both surface and near surface, were studied extensively by EMCON during 

development of the Master Plan and were further evaluated during development of the first three 

modules. EMCON's original results are presented in Section 6 of Appendix E, SLVSWMF 

Master Plan (EMCON, 1991). EMCON's results, based on 85 soil borings and 40 trenches, are 

summarized in this section. 
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4.2.1 Surface Soils 

Silty clay covers most of the surface of parcels VII and VIII (approximately 60 percent), as 

shown in Drawing B-3, Appendix E. TTiere is a sandy area in the northwest comer of Parcel VIII, 

which accounts for approximately 10 percent ofthe total surface area, while the remaining area 

(30 percent) is covered by fill material. Native soils encountered at the surface ofthe site include 

both sandy or clayey soils that are locally covered by a thin layer (less than 6 inches thick) of 

windblown very fine-grained sand and silt. The surface exposures of sands are typically 

restricted to the northwest comer ofthe parcel. Clay soils are more generally distributed over the 

site. 

The native soils at the site are locally covered with artificial fill including railroad roadbase and 

ballast, as well as landfarmed waste materials. The railroad roadbase material, which is generally 

a well-graded sandy gravel (GW), is confined to three narrow east-west trending former rights of 

way of Southem Pacific Railroad tracks, which cross the center and southem edge of parcels VII 

and VIII. An ephemeral pond, located on the west central portion of Parcel VIII, is inferred to be 

underlain by clay soils. 

The largest area of fill material, comprising approximately 66 acres is the "landfarming area" 

operated on a portion ofthe southem half of thc parcel VII site by E. T. Technologies (Drawings 

B-l and B-3 in Appendix E). A variety of soil types and waste material are stockpiled and land 

treated in this area. 

4.2.2 Subsurface Soils 

Subsurface conditions are summarized on EMCON's interpretive cross sections A-A' through E-

E' (Drawings B-l and B-4 in Appendix E) and cross sections F-F' through J-J' on Drawing B-4 in 

Appendix E. These 10 cross sections show that three or more soil layers are encountered in the 

shallow subsurface beneath the site. The three principal soil horizons beneath the site are as 
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follows: 1) surface fine-grained layer; 2) intermediate silty sand horizon and; 3) lower sandy 

layer. The intermediate silty sand layer and lower sand layer are commonly separated by a clay 

horizon. 

The surface fine-grained layer, consisfing of silt (ML) to clay (CH), is absent in the northwest 

portion of Parcel VIII and reaches a maximum thickness (30 feet) in the southwest comer of 

Parcel IV near boring E-13. The average unit thickness is approximately 10 feet beneath parcels 

III through VIII. The surface clay layer is locally punctuated by thin stringers of silty and clayey 

sand. These thin sand and silt stringers are locally saturated but produce little water. Below the 

surface clay layer, the intermediate horizon and lower sand layer consist of variably well-graded, 

silty and poorly graded sands (SW, SM and SP) and gravel and gravelly sands (GW-SW) at 

depths from about 3 to 30 feet below the ground surface. These shallow sands are typically 

water-saturated and form the principal shallow aquifer beneath the site. In cross-sectional view, 

many of the thin sand beds are interpreted to be laterally interconnected and locally thicken and 

wedge out. Interbedded low permeability units are typically clays, silty clays, silts and clayey 

sands that are also interpreted to connect vertically and laterally with the shallow surface clay 

layer and other deeper clay layers. In cross sections G-G', F-F', and J-J' clay layers were noted to 

underlie the shallow aquifer sands at depths of 20 to 30 feet below the ground surface. 

4.2.3 Soil Chemistry 

During their investigation, EMCON (1991) analyzed three soil samples, one each from borings 

E-24 (4.5-6.0'), E-25 (3-4.5') and E-29 (5-6.5') for soil pH and total metals. One .sample, E-29 (5-

6.5') from the ET Technologies operating area was also analyzed for VOCs. The results of these 

chemical analyses are summarized in Table 2. The analytical reports for pH, metals, and VOC 

analyses are presented in the SLVSWMF Master Plan, Attachment II of Appendix B (EMCON, 

1991). 
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The soil pH measured in soil samples dissolved in water ranged from 7.96 to 8.21. Eighteen 

metals analyzed in the three soil samples included major, minor, and trace constituents. The 

major elemental metals included aluminum, calcium, iron, magnesium, potassium, and sodium. 

With the exception of barium and manganese in boring E-29, the concentrations of minor 

elements were detected at generally low levels. These metals were detected in the soil sample 

from E-29 at levels of 713 and 1,020 mg/kg respectively, which are more than 10 times the 

concentrations in the other two samples analyzed, but are within reported concentrations for clay-

clay loamy soils in the United States (Kebata-Pendias, 1984). Background levels of six trace 

elements were noted including arsenic, chromium, copper, lead, nickel, and zinc. The 

concentrations of these elements ranged from none detected (less than 1 mg/kg) to 42 mg/kg and 

are typical for trace element composition in terrestrial soils (Kubota, 1977). Cadmium, mercury, 

selenium and silver were not detected above the method reporting limits. The only VOC 

detected at or above method reporting limits in the sample from E-29 was 20 micrograms per 

kilogram (|ig/kg) of methylene chloride. Methylene chloride is a common laboratory solvent and 

drying agent. The detection of methylene chloride in the soil sample could be an artifact of 

laboratory analysis or residual methylene chloride present in the sample container. Samples from 

E-24 and E-25 contained no detected VOCs. 

4.2.4 Soil Properties 

KLEINFELDER STUDY 

On Febmary 4, 1997, Kleinfelder, drilled one .soil boring near the central portion ofthe landfill to 

obtain fijrther information on soil types and characteristics in the upper 200 feet of soils 

underlying the Facility. The boring was completed to 198 feet below existing grade and samples 

were collected at 5-foot intervals for the first 50 feet and at 10-foot intervals from 50 to 198 feet. 

Disturbed and undisturbed samples were obtained altemately using a standard split-spoon 

sampler and thin walled Shelby tubes, respectively. Laboratory testing ofthe samples included 

moisture content, density, percent of material passing the No. 200 sieve, plasticity index, and 
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consolidation tests. The results of all laboratory tests and the boring summary log are presented 

in Appendix E. 

General Litholosy 

Based on the one boring log completed for this investigation, the subsurface profile near the 

center ofthe completed landfill is summarized as follows: 

0 to 56 feet Predominantly medium stiff Lean CLAY with interbedded sandy 

silt layers/lenses and a few small sand layers/lenses 

56 to 65 feet Fine to medium grained SAND with silt 

65 to 108 feet Stiff SILT with interbedded layers/lenses of sfiff lean clay and 

some small sand layers 

108 to 127 feet Medium to fine grained SAND with silt 

127 to 160 feet Very stiff Lean CLAY with seams and layers/lenses of silty sand 

160 to 192 feet Medium grained SAND with some silt 

192 to 198 feet Very stiff Lean CLAY 

Based on this one boring, the initial 198 feet of native soil beneath the landfill consists of 

approximately 140 feet of lean clay/silt soils and approximately 60 feet of sandy soils. 
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Moisture Content and Densitv 

Based on the laboratory test results, moisture contents of the silt and clay soils typically range 

from 23 to 30 percent of dry weight. Typical natural dry densifies of these soils range from 85 to 

97 pounds per cubic foot. 

Consolidation Results 

The results of the consolidation tests indicate that the clay/silt soils are overconsolidated with 

overconsolidation ratios ranging from 2.0 near the surface to typically around 1.5 at deeper 

depths. The consolidation tests further indicate that the clay/silt soils are moderately 

compressible. As a basis for analysis, the sandy soils were assumed to be non-compressible. 

Evaluation of the potential settlement as a result of the proposed final loads associated with the 

filling of the landfill was performed using parameters provided by the SLVSWMF and 

documents produced by EMCON regarding landfill design. Pertinent parameters included a unit 

weight for the refuse of 1,200 pounds per cubic yard (44.4 pounds per cubic foot) and a 

completed refijse thickness of 160 feet. As the waste compacts the unit weight and thickness will 

decrease by approximately 25 percent, but for modeling purposes the values presented above are 

equally representative of the downward force. Consideration as to the thicknesses and unit 

weights ofthe bottom liner and final cover were also incorporated into the model. The modeled 

section of the landflll was derived from section B-B' as shown on EMCON's Drawing No. 5 

(Part 111, Appendix B). 

Based on these parameters and our consolidation test data, the total estimated primary 

consolidation settlement within the initial 198 feet of soil under the center ofthe landfill was 62 

inches (approximately 5 feet). Additional analysis regarding the settlement contribution of soils 

deeper than 200 feet was estimated using the consolidation test data from the 194-foot sample 

and assuming the clay/silt soils continued for another 200 feet without significant sand layers. 

Results from this analysis showed an additional 4 to 6 inches could occur in this depth range. 
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Additional primary settlement beyond depths of 400 feet as well as secondary consolidation 

settlement could also contribute an esfimated addifional 6 to 12 inches of setfiement over the 

years following complefion ofthe landfill, however it should be noted that no data was obtained 

to substantiate the potential settlement associated with secondary consolidation. 

It should be noted that these settlement estimates are based on assumptions of soil stratigraphy 

and characteristics below 200 feet. Furthermore, these estimates are based on data obtained from 

one boring near the center ofthe landfill. Soil stratigraphy and consolidation characterisfics may 

vary at other locations within the site. For the purposes of modeling, we have assumed that the 

profile remains the same across the site. 

The settlement profile based on the model is shown in Appendix E. The actual settlement profile 

will differ slightly due to the variation in soil stratigraphy across the actual soil profile and the 

inaccuracies associated with the model. However, in general the settlement profile will follow a 

similar trend to that shown on the drawing. The vertical scale on the lower portion of the 

attached drawing is exaggerated to 40 times the rest ofthe section for clarity of settlement values. 

Since the settlement profile does not exactly follow a straight line as assumed by EMCON, 

consideration should be given to evaluating the performance of the liner with respect to the 

indicated profile. 

EMCON STUDY 

EMCON collected soil samples from seven borings and sixteen test pits throughout the active 

cell (see Appendix E) for moisture and density determinations, grain size analyses, Atterberg 

Limits tests, triaxial shear tests (relatively undisturbed and recompacted disturbed samples), and 

direct shear tests (relatively undisturbed samples). Consolidation and permeability tests were 

performed on selected samples to determine their engineering characteristics. The results of 

consolidation testing are shown on Figures C-3 through C-5, Appendix E. The results of direct 

shear tests are shown on Figures C-6 and C-7. A summary ofall other testing is shown in Table 

E-1, Appendix E. 
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Surficial Clay Layer 

The results of laboratory testing summarized in Table E-1 indicate that the surficial silty clay 

layer is predominantly lean clay, with low to moderate swelling potential. The lean clay 

frequently grades to a clayey silt with similar engineering characteristics. The results of 

laboratory testing indicate that the clay layer has an average shear strength of about 1,500 pounds 

per square foot (psf), based on the results of strength testing. Clay strength was also evaluated 

using Standard Penetrations Test (SPT) data. Over-consolidation ratios computed from the 

results of consolidation tests (Figures C-3, C-4, and C-5) indicate that the surficial clay layer is 

overconsolidated, probably as a result of desiccation. 

Below 25 feet the clay soils appear to be nonnally consolidated. Based on the consolidation test 

results, the compression index, C .̂, typically increased with depth (as in boring E-28) with values 

of 0.162, 0.250, and 0.350 at depths of 11.5, 21.5 and 26.5 feet, respecfively. At depth 21.5 feet 

in boring E-28, the coefficient of consolidation, Cy, was computed to be 0.53 feet squared per 

day (ft2/day). 

The moisture content and dry unit weight of clay and silt samples tested varied from 17 to 39 

percent and from 86 to 100 pounds per cubic foot (pcf), respectively. The clay layer has an 

average Atterberg Liquid Limit of 36 and an average Plasticity Index of 15. 

Bulk samples from test pits T-25 and T-37 were tested to determine their maximum density when 

compacted according to the American Society for Testing and Materials (ASTM) D-1557 Test 

Procedure. The results indicate a maximum density of 113 pcf at an optimum moisture content 

of 15.5 percent. A sample of clay recompacted at 90 percent of maximum D1557 density at a 

moisture content of optimum plus 7.5 percent was tested to determine its shear strength and 

permeability. In an unconsolidated, undrained triaxial shear test the sample had a shear strength 

of 6,880 psf A similarly recompacted sample had a permeability of 3 x 10-° centimeters per 

second (cm/sec). 
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Silty Sand Laver 

The surficial clay layer is generally underlain by fine-grained silty sand to at least 36 feet below 

grade. The silty sand varies from loose to very dense. SPTs in the sand gave results of 6 to 90 

blows per foot (bpf). Blow counts for Califomia and Modified Califomia Sampler drives were 

converted to SPT values using equivalent-energy-imparted-to the sample conversion techniques. 

Based on the lowest recorded blow count, EMCON estimates a conservative angle of intemal 

fricfion of 30 degrees and a dry unit weight of 110 pcf (EMCON, 1991). 

When recompacted, a typical sample of silty sand from test pit T-37 had a maximum D1557 dry 

density of 114 pcf at an opfimum moisture content of 14.2 percent. Samples compacted at 90 

percent of maximum density and optimum moisture content plus 6.6 percent had an 

unconsolidated, undrained triaxial shear strength of 3,450 psf and a permeability of 2 x 10"^ 

cm/sec. 

4.3 LOCAL GROUNDWATER CONDITIONS 

4.3.1 Shallow Groundwater Depth and Gradient 

The piezometric surface ofthe uppermost water-bearing zone surrounding the active landfill cell 

ranged from 7.82 to 17.67 feet below ground surface in November 2004. Corresponding 

groundwater elevations ranged from approximately 4,211 feet msl to 4,221 feet msl. 

Groundwater elevation contours for November 2004 are shown on Figure 10, Appendix A. The 

groundwater contours indicate overall gradient of approximately 0.0016 foot/foot to the 

north/northwest during November 2004. 
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4.3.2 Shallow Groundwater Quality 

Shallow groundwater around the active cell is relatively high in total dissolved solids (TDS). 

Historical data indicate that upgradient wells have had TDS concentrations ranging from 3,000 to 

32,000 mg/l, while TDS in downgradient wells has typically ranged from 7,000 to 16,000 mg/l 

(Table 3). These relatively high TDS concentrations are typical ofthe region around the Great 

Salt Lake, where even the deeper regional groundwater typically has TDS concentrations of 

1,000 to 3,600 mg/l and is classified as a high salinity hazard (Utah Geological And Mineral 

Survey, 1964; Price, 1988). Shallow groundwater in this area is also high in TDS due to 

contribution from precipitation percolating through saline surface sediments and agriculture 

mnoff 

The water is a sodium chloride type, with calcium and sulfate being the next most abundant 

cation and anion, respectively. 

Analytical data collected to date in the nine existing monitoring wells are presented in Table 3. 

4.3.3 Local Groundwater Use and Groundwater Rights 

According to the Utah Department of Natural Resources Division ofWater Riglits, there are nine 

registered groundwater rights on or within one mile ofthe center ofthe landfill. The point of 

diversion plot map and well information arc included in Appendix F. 

4.4 LOCAL SURFACE WATER CONDITIONS 

4.4.1 Presence of Surface Water 

Lee Drain carries mnoff and stormwater discharges from the area around Centennial Industrial 

Park on Pioneer Road (2400 West) to the Great Salt Lake. It probably also receives contributions 

from shallow groundwater and agricultural mnoff. Lee Drain flows east to west along the south 
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side ofthe active landfill cell through a series of flood control ponds and joins the natural course 

of Lee Creek just southwest ofthe active cell (see Figure 1, Appendix A). 

Surface water mn-on from an adjacent agricultural property historically occurred along the east 

side ofthe active cell, but is now controlled by perimeter berms. SLVSWMF has also installed a 

drain to direct this mn-on into the landfill perimeter drain, where it is carried south to the flood 

control ponds (see Figure 5, Appendix A). 

4.4.2 Local Surface Water Quality 

The SLVSWMF collects surface water samples from Lee Drain where it enters and exits the area 

from the east face ofthe active cell, from the public tipping area, and from dewatering ditches on 

the Facility. These samples are analyzed to assess surface water quality and to confirm that 

landfill operations are not affecting Lee Drain. [For more details on sampling and historical 

results, see the Surface Water Monitoring Plan, Addendum 2 of Part II, General Report in 

Support of Permit Application, or the Stormwater Pollution Prevention Plan and Kleinfelder 

(1994)]. 

Analytical results from October 2004 are presented in Table 4. These results indicate that the 

water in Lee Drain has generally slightly higher metals and minerals concentrations downstream 

relative to upstream. This may be due to the discharge ofgroundwater into Lee Drain from the 

dewatering trench. Nitrates, phosphates, and Chemical Oxygen Demand (COD) decrease slightly 

from upstream to downstream. No Volatile Organic Compounds or Oil and Grease were 

reported. 

4.4.3 Local Surface Water Use and Surface Water Rights 

According to the Utah Department of Natural Resources, Division ofWater Rights, there are four 

registered surface water rights on or within one mile ofthe center ofthe landfill. The point-of-

diversion plot map and surface water diversion information are included in Appendix F. 
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4.5 SITE WATER BALANCE 

Kleinfelder, Inc. (Kleinfelder, 1997) used the HELP-3 model (Schroeder et al.,) to calculate the 

site water balance and evaluate potential leachate production after landfill operations at the active 

cell. They used the Salt Lake City climatological database and specific design features of the 

SLVSWMF as model inputs. Model inputs are described in detail in Kleinfelder's Site Water 

Balance report, included in Appendix G. 

4.6 GROUNDWATER AND SURFACE WATER MONITORING SYSTEM DESIGN 

4.6.1 Groundwater Monitoring System 

The groundwater gradient at the landfill is typically toward the northwest. A network of 

monitoring wells around the active landflll cell will monitor groundwater quality both upgradient 

and downgradient ofthe cell during development, operation, closure and post closure. 

Ten monitoring wells will eventually monitor water quality around the active cell; three 

upgradient and eight downgradient. Currently, with landfill operations restricted to the north 

portion of the cell, eight of the detection monitoring wells (and one temporary well, "F") are 

installed and in use at the site (MW-IA through MW-8A, and F). Thc remaining two wells 

(MW-9A and MW-lOA) will be installed, and temporary well "F" will be properiy abandoned, as 

development moves west and south. The locations ofthe existing monitoring wells are shown on 

Figure 3. Construction details for the existing wells are shown in Table 1. 

Monitoring under the Solid Waste Permitting and Management Rules includes semi-annual 

sampling. The groundwater around the active landflll cell is, therefore, monitored semi-annually, 

in the spring and fall. Table 3 contains historic monitoring results. 
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The list of analytes in the Quality Assurance Project Plan is similar to the constituents for 

detection monitoring contained in Section R315-308 of the new Solid Waste Permitting and 

Management Rules. To be consistent with monitoring under these mles, the groundwater 

samples from the wells around the Active SLVSWMF will be analyzed for the list of consfituents 

shown on Table 5, "Laboratory Analysis for Groundwater Monitoring." Note that dissolved, 

rather than total, metals are being analyzed due to the natural turbidity of water from the wells. 

This deviation from the Solid Waste Rules was approved by the UDSHW in 1996. 

For additional informafion about groundwater monitoring at SLVSWMF, including sampling 

protocol, data analysis and reporting, see the Groundwater Monitoring Plan, included in 

Addendum 2 of Part II, General Report in Support of Permit Application. 

4.6.2 Surface Water Monitoring System 

Surface water samples will be collected from six locations, as follows: 

S-l, Lee Drain where flow enters the landfill; 

S-2, Lee Drain where flow exits thc landflll; 

S-3, Runoff from the public drop-off area; 

S-5, Runoff from active landfill area (ifany); 

S-6, East end of de-watering trench; and 

S-7, West end of de-watering trench. 

The surface water sample locations are shown on Figure 11. Sample location S-5 is in the 

perimeter drain around the module where the active tipping face is located at the time of 

sampling. This location will vary depending on storm volumes and active tipping face location. 

To satisfy requirements of Storm Water Permit #UTR000074 and City-County Health Regulation 

#1, surface water will be monitored semi-annually, in the spring and fall. The samples will be 

collected during or immediately after a significant storm event, where "significant" is defined as 

SLVSWML 17677.009 SLC5R037 Page 25 of 31 March 28,2005 
Copyright 2005 Kleinfelder. Inc. 



K L E I N F E L D E R 

a storm that results in 0.1 inch or more of rainfall and that occurs at least 72 hours after a 

previous rainfall event of 0.1 inches magnitude or greater. 

Based on the requirements of City-County Health Department Regulation #1 and Storm Water 

Permit #UTR000074, the surface water samples will be analyzed for the compounds and 

constituents listed in Table 6. Summary of the analytical results for the Fall 2004 monitoring 

event is included in Table 4. 

For additional information on surface water monitoring, including sampling protocol, data 

analysis, and reporting, see the Surface Water Monitoring Plan included in Addendum 2 of Part 

II, General Report in Support of Permit Application. 
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5. ENGINEERING ASSESSMENT 

5.1 SOLID WASTE SITE LOCATION STANDARD 

The SLVSWMF is sited to comply with provisions in R315-302-1 regarding land use 

compatibility, geology, surface water, wetlands, and groundwater. Compliance with siting 

criteria was reported by EMCON in Section 2 of their Draft Implementation Plan (EMCON, 

1993), included in Appendix H ofthis report. Site Conditions and Compliance with Location 

Standards. 

5.2 SALT LAKE COUNTY SOLID WASTE MANAGEMENT PLAN 

The SLVSWMF plays a significant role in Salt Lake County's Solid Waste Management Plan. 

Conclusions and recommendations ofthe Plan depend on the continued operation of SLVSWMF 

and encourage increased cooperative community agreements, consistent county-wide record 

keeping, increased solid waste diversions through recycling and composting, and possible 

operation of a constmction/demolition area at SLVSWMF. The currently projected waste 

capacity and lifespan of SLVSWMF is integral to the Plan's goal for assuring 30 years of disposal 

capacity in Salt Lake County (Roy F. Weston, 1993). 

5.3 LANDFILL DESIGN AND OPERATION 

5.3.1 Landfill Design 

Landfill design is discussed in Secfion 3.1, with accompanying design drawings in Appendix B. 

The landfill design and constmction is developed in Section 5 of the SLVSWMF's Master Plan 

(EMCON, 1991). 
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5.3.2 Landfill Operations 

A detailed description of daily landfill operation is presented in Section 2 of Part II, General 

Report in Support of Permit Application. 

5.3.3 Sources of Daily and Final Cover, and Soil Liners 

Soils used for daily and final cover will be obtained largely from excavafions associated with 

landfill constmction and existing soil stockpiles. For instance, soils excavated during the 

constmction of Module 8 will be used to provide daily cover for Modules 6 and 7. Excess soils 

are stockpiled for fijture use, such as final cover. 

Based on estimates in the SLVSWMF's Master Plan (EMCON, 1991), along with changes in the 

liner design, it is estimated that, at a refuse to soil ratio of 10:1, approximately 9,000,000 cubic 

yards of soil will be required to meet the soil needs ofthe landfill expansion, as detailed in Table 

I-l, Appendix I. Approximately 5,000,000 cubic yards will come from on-site excavation. This 

assumes that daily cover needs are met, to the extent possible, by altematives to soil such as 

shredder fluff, compost, mulch, foam and geosynthetic blankets (see Section 2.2.3 of Part II, 

General Reports). 

5.3.4 Equipment Needs and Availability 

The SLVSWMF maintains a complete inventory of equipment on site in order to insure smooth 

day-to-day landfilling, composting, and recycling operations. A complete list of current on-site 

equipment is included in Section 2.2.4 of Part II, General Report. Equipment needs are reviewed 

annually and new equipment is added as dictated by changes or growth in landfill operations. 
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5.4 LEACHATE COLLECTION, REMOVAL, TREATMENT AND DISPOSAL 

Leachate that percolates through the waste is captured in a leachate collection and removal 

system (LCRS) consisting of perforated pipes and a granular drainage blanket over the composite 

liner system (see Drawings 3 and 7, Appendix B). Whenever routine inspections of the LCRS 

(see Section 2.4 and 2.5, Part II, General Report) indicate the presence of 1 foot or more of 

standing leachate on any part ofthe composite liner, the leachate will be pumped out of leachate 

sumps located at the lowest part(s) ofthe liner. The removed leachate will either be 1) sprayed 

back on a lined cell ofthe landfill, 2) pumped into treatment ponds where it is treated either by 

evaporation/infiltration or by enhanced macrophyte treatment, or 3) reinjected into the waste to 

enhance degradation and methane production. During the closure and post-closure period, 

removed leachate (if any) will be treated if necessary and properly disposed. Appropriate 

disposal options will be reviewed at the time of closure and the chosen option for treatment 

and/or disposal will be properly permitted. 

A 1995 letter to the Division ofWater Quality, describing current leachate handling procedures, 

is included in Appendix J. 

5.5 SURFACE WATER RUN-ON/RUN-OFF CONTROLS 

The mn-on/mn-off system design is described in Section 3.3. This system is included in the 

Stormwater Pollution Prevention Plan (Kleinfelder, 1994) submitted to the Division ofWater 

Quality for review. The letter transmitting the plan to the Division is included in Appendix J. 

5.6 CLOSURE AND POST-CLOSURE 

Closure and post-closure design, constmction maintenance and land use are described in detail in 

Sections 4 (Closure) and 5 (Post-Closure), Part II, General Permit. The final proposed end use 

design is shown on Drawing 8, Appendix B. 
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TABLE 1 

WELL CONSTRUCTION DETAILS 

ACTIVE SALT LAKE VALLEY LANDFILL 

OLD 
WELL 

NUMBER 
F 

ET-O 

EE 
2 

IA 

E-26 
E-25 
E-27 

NEW 
WELL 

NO. 

MW-IA 

MW-2A 
MW-3A 
MW-4A 
MW-5A 

MW-6A 
MW-7A 
MW-8A 

YEAR 
INSTALLED 

-1982 

1993 
Nov. 1992 
Aug. 1993 
Sep. 1995 

Jul-90 
Jul-90 
Jul-90 

X 
COORDINATE 

(EASTmCS) 
1849447.18 

1849769.2 

1852069.38 
1852073.88 
1850784.48 
1849702.95 

1848587.03 
1846925.26 
1846909.13 

Y 
COORDINATE 
(NORTHINGS) 

878223.51 

877224.18 

879167.89 
879924.18 
880847.13 
880890.46 

880947.68 
880957.42 
879719.65 

CASING 
ELEVATION 

(FT, MSL) 
4228.65 

4227.85 

4229.73 
4231.46 
4226.82 
4226.16 

4225.9 
4222.34 
4226.09 

TOTAL 
WELL 
DEPTH 
(FEET) 

19.7 

25 
25 
25 
29 

29 
24.5 
23 

SCREEN 
INTERVAL 
(FT, BGS) 

NA 

15-25 
15-25 
15-25 
24-29 

24-29 
19.5-24.5 

13-23 

CASING 
DLVMETER 

ONCHES) 
4 

4 
4 
4 
4 

4 
4 
4 

SCREEN 
SLOT SIZE 
(INCHES) 

NA 

0.01 
0.02 
0.01 
0.02 

0.02 
0.02 
0.02 

SAND PACK 
NA 

#20/40 
#10/20 
#20/40 
#10/20 

#10/20 
#10/20 
#10/20 
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TABLE 2 
Results of Chemical Analysis 

of Soil Samples from Parcels VII and VIII 

Analyte 

pH (units) 

Arsenic (mg/kg) 

Aluminum (mg/kg) 

Barium (mg/kg) 

Cadmium (mg/kg) 

Calcium (mg/kg) 

Total Chromium (mg/kg) 

Copper (mg/kg) 

Iron (mg/kg) 

Lead (mg/kg) 

Magnesium (mg/kg) 

Manganese (mg/kg) 

Mercury (mg/kg) 

Nickel (mg/kg) 

Potassium (mg/kg) 

Selenium (mg/kg) 

Silver (mg/kg) 

Sodium (mg/KG) 

Zinc (mg/kg) 

Volatile Organic 

Compounds (|Jg/kg) 

E-25 
(g (4.5-6.0') 

8.1 

5 

13,000 

55 

<1 

20,300 

19 

9 

12,000 

<20 

9,740 

250 

<0.2 

11 

3,300 

<1 

<2 

2,700 

42 

NA 

E-25 
@ (3-4.5') 

7.96 

3 

4,420 

42 

<1 

31,400 

8 

5 

6,070 

<20 

5,720 

100 

<0.2 

<10 

1,100 

<1 

<2 

1,800 

20 

NA 

E-29 
@ (5-6.5') 

8.21 

8 

8,290 

713 

<1 

76,200 

11 

24 

13,500 

19 

13,500 

1,020 

<0.2 

11 

3,000 

<1 

<2 

1,800 

38 

20 

NA = Not Analyzed 
1 Certified analytical laboratory report.s are presented in attachment II, Appendix B, Salt Lake Valley 

Landflll Master Plan (1991). Samples were collected by chen Northem and analyzed by Columbia 
Analytical Services, Incorporated, Kel.so, Washington. 

2 Volatile organic compounds were not detected (at various method reporting limits), except for 
methylene chloride. 
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TABLE 3 
SUMMARY OF RECENT ANALVTICAL RESULTS (rag/L) 

May 1990 through November 2004 

DOWNGRADIENT UPGRADIE 

W E L L S ' WE 

ANALYTE DATE 

DISSOLVED METALS 
Antimony 

CocfL 

Arsenic 

Corn. 

n.*; 2f< ^> 
(HS (W 42 

114 ^1) 42 

1 1 4 : « 4 . ^ 

I I f)\ 4 3 

III (17 4 4 

n : (M 4 4 

1)1 10 4 4 

(14 14 4 4 

11.̂  M 4 4 

i)(S 22 4 4 

117 27 4 4 

Kl i n 4 4 

It6 13 4 5 

t o (14 4.1 

IM 2 4 4A 

1 1 (W 4ft 

( 1 ^ 0 4 4 7 

10 21 47 

O.S 0 4 4S 

10 1)7 4X 

O.'i 27 4 4 

10 1.^44 

0 4 17 0 0 

10 14(H) 

(14 27 01 

10 I I 01 

Oft Oft 0 2 

10 IX o : 

0 4 2 4 0.^ 

10 14 o.t 

U4 2 0 0 4 

11 IX ( H 

• / . d e t c c t i 

e f V i r ( B . d . / m c « i ) 

D.S 2.S 4 0 

IIS 2X 42 

Oft 0 4 4 2 

0 9 ^0 42 

II 14 42 

II4 2X 4 3 

12 0 3 4 3 

111 0 7 9 4 

02 0 4 4 4 

U \ 10 4 4 

1)4 14 4 4 

l is 31 4 4 

Oh 22 44 

D" : - 4 4 

t'> 1(144 

1 (ft M 4-; 

IIMI4 4S 

114 24 4 h 

I 1 IW 'Jft 

l is i \ ^ s ^ 

10 : i 47 

i ) S ( i 4 4X 

I ' l 0 7 4« 

OS 27 4 4 

10 1.* 4 4 

0 4 17 IKl 

10 14 (Kl 

0 4 27 01 

10 11 01 

Oft Oft 1)2 

10 1 X 0 2 

0 4 24 ll.t 

1(1 I 4 < l t 

114 2 n i l 4 

11 1-^114 

* • d r t f c i s 

of V ' i r ( s . d . / n m n ) 

M W ^ 

HMD) 

0.(H)S 

0(H)S 

0 . 0 0 5 

0.(H)S 

0 . 0 0 5 

O.OOS 

O.OOS 

O.IHJS 

O.OOS 

O.OOS 

O.IHl.S 

O.OOS 

O.IHIS 

O.IHtS 

O.OOS 

O.OO.S 

0.005 
O.IHIS 

O.OOS 

O.OOS 

O.OOS 

O.OOS 

O.IHl.S 

O.IHIS 

O.IH)5 

O.OO.S 

O.OOS 

O.IHl.S 

= 0.005 

-\ 
ND 

0.(K)ft 

^ O.IKIS 

').tH)S 

0.(H)S 

O.OO.S 

'MHl.S 

iMHiS 

i M H h 

II IHIS 

'I.H'I.S 

• ' I I H I ' ; 

• n i H l ' ! 

• ' l O ' i ' ; 

n i f ' i s 

' I IKIS 

'MHis 

d i m s 

(l.fHI.s 

0.(MI5 

0.0* I.s 

OIHIS 

0.(K)S 

OOOS 

O.OOS 

l).(H).S 

OIHIS 

IIIHIS 

OIHIS 

0 (Hl.S 

< n.l Hl.S 

MW-SA 

• O.IHIS ( J 0 4 4.S) 

• O.IHIS (11 K V S | 

• O.IHl.S ( 1 2 11 4 5 ) 

• II IHIS (1 2 4ftl 

• 0.lK).S (4 2 4 4ftl 

0.1 (ft 10 4ft) 

• O.IH)S (7 2 4ftl 

• O.IHIS (1 1 X 4f t | 

• OIHIS 

• 0.IH)S 

• O.IHl.S 

• O.IH)5 

• (I.IHIS 

' (1 IHI.S 

• II.IHIS 

O.IHl.S 

• O.IH)S 

• O.IHIS 

• 0 (H)S 

• 0 0 0 5 

• OOO.S 

• 0.(H)5 

• O.IHl.S 

< 0 .005 

-4 

ND 

• 11 iHjS 1 In >j ' j s , 

• n . i i n s 111 s 4 S , 

i l ' lOS i l 2 11 4 S | 

• n . ' i n s 11 2 4ft) 

il .dilS , 4 24 4fti 

i l ' i i j s lft i n ' ( f t ) 

n.aof. r 2 4ft, 

n n n s , 11 ^ 4 h , 

l l ' l l lS 

• D i m s 

n.iHiS 

• ll.'HlS 

0 . 0 1 3 

• O.IHIS 

• O.IKIS 

• l).(H)S 

• 0.(H)S 

• O.IH)S 

• l).IH).S 

• l i n o s 

• 0.(Hl5 

• 0IH)S 

0 . 0 0 5 

• O.IHl.S 

ll 

ND 

MW.4A 

(E-2*) 

• O.IHJS 

• O.IH)S 

• 0.(H)S 

• 0.(H)S 

• ll.(H).S 

• 0.1H)S 

• O.IK)5 

• O.IHIS 

• II.IHIS 

11.005 

• (l.(H)S 

0 . 0 0 5 

• II.IH)S 

• II.IHIS 

• O.OOS 

• 0 IH).S 

• 0 . 0 0 5 

• II.IKIS 

• OOOS 

• 11.005 

• O.OO.S 

• O.IHIS 

• II.IHIS 

• n i H j S 

• O.OOS 

• 0 0 0 5 

• O.IHIS 

• lUHIS 

< 0 .005 

-3 

ND 

• II.IHIS 

• O.IKJS 

11.005 

• O.OOS 

II.IHIS 

• I I . ' H I S 

• n ' H i S 

I M H l ' ^ 

• 11 I H I S 

n.o' i .s 

• il.'lO.s 

I) (HIS 

• i i n i i . s 

• l | l ) l | S 

i i . ' i n s 

D.'His 

i j . nds 

• i l . l H f S 

0 .01 1 

• O.IHJS 

• l).IH)S 

• O.IKIS 

• 0.(H|S 

• O.I H15 

• 0 . 0 0 5 

• OIH)S 

• n.iHlS 

• OIHIS 

II.IKIS 

II.IHIS 

ND 

MW-7A 

(E-25) 

• O.OOS 

• 0.(H)S 

• 0 . 0 0 5 

• O.IHIS 

• O.tHlS 

• O.IHIS 

• 0.(H)S 

• O.IHIS 

• (J.IHlS 

• 0 . 0 0 5 

• 0 . 0 0 5 

• 0 . 0 0 5 

• 0.IHI5 

• OIHIS 

• I1.IH)5 

• O.OOS 

• 0 . 0 0 5 

• 11.01 IS 

• I l lHlS 

n.iH)s 

• 11.005 

• II.IHI5 

• 11 IH)S 

• 11 0 0 5 

• (I.IHIS 

• (I.IH)5 

• II.IHIS 

< 0.005 

-3 

ND 

• II.IHIS 

- OIH)S 

• 0 . 0 0 5 

0 . 0 0 5 

0 0 0 5 

• O'HIS 

• o o n s 

n i H i s 

0 ' i n s 

n.11115 

• n .Diis 

n d i i s 

11'IDS 

ll i i n s 

ii. 'in.s 

• l I ' l l lS 

• n . 'Ki5 

0 . 0 1 2 

- O.IHIS 

O.IHIX 

O.IHIS 

• O.IHIS 

• I).(H1S 

• OIKlS 

0.(H15 

0.IH171 

• n. iHis 

l l . d l lW 

14 

N D 

M W - t A 

( E 2 7 ) 

O.IH)5 

0 IH)5 

o.lH)5 
0{H)S 

0.IH)5 
0.(K)S 

0 (H)5 

ll.(H)S 

ll(K)S 

O.IHIS 

l).{H)S 

O.I HIS 

ll.(H)S 

n(H)S 

II.IHIS 

0.(H)S 

i).i>05 

II.IHIS 

II (HIS 

O.IH)S 

l).(H)S 

(l.(H)S 

l).IH)S 

I).(H1S 

O.IHIS 

0.(H)S 

l).0OS 

O.IHIS 

< 0.0O5 

-\ 
ND 

l).(H)7 

il(H)S 

ll.lH)S 

il.(H)S 

• l i n o s 

• n .m IS 

• IHjilS 

n n i i s 

ilOOS 

IHld.S 

n i i d S 

• n i j i i s 

• n i i ' i . s 

m i d s 

IHHIft 

n n d s 

n.l Hts 

n(H)s 

n(H)5 

IKHIS 

(1.IH)5 

(1 IK).s 

n 0(15 

11 IHIS 

ii(H)S 

IIIHIS 

1) IHI.S 

0 IH)5 

11 0 ' |S 

7 

ND 

NT 

LLS 
MW-IA 

( E T ^ ) 

0.(H)S 

O.OOS 

O.OOS 

0.(H)S 

0.005 
O.IH)S 

0.(H)S 

O.IH)S 

0.(K)S 

0 . 0 0 5 

O.IHtS 

0 . 0 0 5 

l).(H)S 

O.IKfS 

0 . 0 0 5 

O.IHIS 

0 . 0 0 5 

O.IKIS 

1 ) 0 0 5 

0 . 0 0 5 

0(M)S 

0 . 0 0 5 

O.IKtS 

I) (K)S 

il.(H)5 

0 OOS 

0 . 0 0 5 

O.IKIS 

c 0 . 0 0 5 

-3 

N D 

0 1)10 

0 . 0 0 5 

• O.IKIS 

O.Ol l 

0 .011 

0.(1(14 

( ) .d04 

• M' lnS 

• OOOS 

1) d l l \ 

I I . ( n r 

II'1114 

i ld ' l f t 

1 I.d'lft 

i l ' l l l f t 

• l i n n s 

II.d'lft 

I).IH)7 

0.012 
l).IH)ft 

0.(K)4 

O.IHIH 

0 0 1 4 

11.1112 

O.IH)44 

'11)13(1 

O.lll 10 

0 . 0 1 4 

'l.(KI4 

1 l.n I.s 

0 MX 

M W - 2 A 

(EE(E)) 

0 . 0 0 5 

O.IHIS 

0.01)5 

OIHIS 

II.IHI5 

II.IHIS 

0 IH)5 

II.IHI5 

II OIlS 

IMH)5 

IHH)S 

0 . 0 0 5 

IMHIS 

IMHI5 

II 0115 

n o u s 

0.005 
II.IHIS 

II OI|S 

0 . 0 0 5 

II (HIS 

0 . 0 0 5 

II.IHIS 

OIHIS 

II. 01 IS 

0 OOS 

0 . 0 0 5 

IMHI5 

c 0 . 0 0 5 

-3 

N D 

0 . 1 x 4 

( 1 0 2 4 

II.IHIS 

O.IHIS 

0 . 0 0 5 

O.OOS 

0.01)5 

11.ons 

n i i i is 

n u n s 

' n u n s 

n . ' i n s 

M.iins 

• D ' ln .s 

• i i ' i n s 

. u o n s 

n . ' i nS 

nuns 

n . d n y 

• n.di jS 

0 . 0 1 3 

O.IHIS 

o.nos 

O.IHJS 

O.IKIS 

O.OOS 

o.nos 

o.nos 

i i . n n s 

0(H)S 

o.nds 

o.no.s 

3 

ND 

MW.3A 

(2) 

• 0.(H)S 

• l)(H)S 

• O.IHIS 

• l).(H)S 

• 0 . 0 0 5 

• O.IKIS 

• l)IK)5 

- O.IHIS 

• OIKIS 

• 0.(H15 

• O.IKIS 

• O.nos 

• O.IHIS 

• O.IHIS 

• O.OOS 

• O.OOS 

• 0 . 0 0 5 

• O.IHIS 

• O.IHIS 

• O.IH)S 

• l).(H)S 

• 0 . 0 0 5 

• O.IKIS 

• l).(HIS 

O.OOS 

• l).(H)5 

• i).(X)5 

• O.IHIS 

< 0.005 

-3 

ND 

- 0.(H)S 

• 0.(K)S 

• (l.(JOS 

• O.IKJS 

• 0.rKi5 

• d.(Hls 

• n i H ) s 

0 l|(|S 

n OdS 

d 11(15 

• m m ' -

n i ids 

• [ ) ' l d S 

d i | ' ) S 

n i i d s 

n 1 11 I.s 

11.11(15 

• n.OdS 

I) 0 0 4 

• i).iHl5 

• l)IH)S 

• n.oos 
O.IHIS 

• 0 . 0 0 5 

• O.IH)S 

• l).'H)S 

• n.oos 

• D ' l n s 

• 0 . 0 0 5 

• n . ' i n s 

1) 

ND 

F 

• 0 . 0 0 5 

• 0 . 0 0 5 

• 0 . 0 0 5 

• 0 . 0 0 5 

• O.IHIS 

• o.(H)5 

• 0 . 0 0 5 

• (I.IK)5 

• O.0O5 

0 . iK)5 t 

• o.(H)5 

• 0 . 0 0 5 

• (I.(H)S 

• 0 . 0 0 5 

• 0 . 0 0 5 

• 0.1K)5 

< 0 .005 

O.tKH) 

N D 

0 .02O 

0 . 0 1 4 

• 0.(H)5 

• d OdS 

• d l l d S 

d i idS 

d 01 lft 

(111115 

(1.017 

0 . 0 1 2 

II.IHIX 

IIIHIX 

II.OOX 

0IHMS1 

(1.0071 

ll.OOftO 

• 0 0 0 5 

• 1 ) 0 0 5 

- n . ' i i i s 

• 0 .005 

50 
11 45X 
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TABLE 3 
SUMMARY OF RECENT ANALYTICAL RESULTS (mg/L) 

May 1990 through November 2004 

D6WNCRADIENT 

WELLS' 

A N A L Y T E D A T E 

Bar ium 05 25 4(1 

05 2 X 4 2 

Oft 04 42 

04 M)42 

I I 14 42 

04 2 X 4 3 

12 03 43 

01 07 44 

02 04 44 

1)3 10 44 

04 14 44 

05 11 44 

Oft 22 44 

07 27 44 

I I I I I I 44 

Oft 13 45 

10 04 45 

04 24 % 

1 1 0« 4ft 

ns 04 47 

10 21 47 

OS 04 VX 

I 0 07 4X 

OS 27 44 

I I I 13 44 

1)4 17 IHI 

10 14 IH) 

04 27 01 

10 I I 01 

lift Oft 02 

10 IX 02 

04 24 03 

10 14 03 

04 20 04 

I I 1 X 0 4 

% d c t e c t i 

( o r f T . o f V m r { L d . / i n r a n ) 

Be rv l l i um 05 25 40 

Oft 04 42 

04 30 42 

04 2X 43 

I 2 0 ^ 4 t 

01 07 44 

02 04 44 

Ot 10 44 

114 14 44 

l i s l | 44 

lift 11 44 

i|7 27 44 

i n 10 44 

dft 1 I 4S 

10 '14 4S 

' l4 24 4ft 

1 1 'IH 4ft 

' iS (I'J ^P 

i n 21 4 -

'IS 04 4X 

i n (17 4X 

(IS 27 44 

10 13 44 

114 17 IHI 

10 14 IH) 

04 27 01 

I d 11 01 

Oft oft 02 

I d IS 02 

04 24 03 

I d 14 d.t 

04 2(1 (M 

I I 1^(14 

* / • detect I 

C t t r f t . o r \ ' i r ( i . d . / i n n n ) 

M W ^ A 

( I A ( I ) ) 

II.04X 

0.14 

0.13 

0.14 

0.13 

I) 14 

0.14 

0.14 

0 15 

0.14 

O.I so 

0.13 
O.IX 

0.17 

( l i f t 

O.IX 

0 13 

0.14 

0.110 

0.1X0 

I) 140 

0.17 

0 Ift 

0.17 

0.17 

0 1? 

0.14 

0.14 

0.13 

O . l l 

47 

0 140 

• O.IHIS 

- 0.005 

• n.oos 
• oons 

• 11.(11)5 

• I I ( I D S 

i i . ' i n s 

• n. ' ins 

n. ' ins 

I I ' i n s 

• I I ' i n s 

11.(1114 

i i . ' i n i 

• i i . ' i n l 

• n . ' in i 

' n .dd i 

i | . nn | 

(1002 

0.001 

().(K)I 

0.(X)| 

O.IKII 

(l.(HII 

d. lHII 

(KHI I 

O.lHll 

d. lHl l 

d ( K ) | 

< d IHII 

d 

N l ) 

M W - S A 

O.IO 

o i l 
O.OX 

0.043 

( ) . | t 

0.12 

0.1 .t 

0.042 

0.17 

O.IO 

0.14 

0.114 

0.075 

0.1144 

0.1 .to 

0.04X 

O.I t o 

0 . | i H ) 

O i l 

0.044 

O.IOO 

0.047 

O i l 

0.0X5 

4ft 

0.245 

'1 nns 

' i .nns 

'1 nns 

'1 DOS 

d nns 

• n ' H i S 

d I I ' 14 

n i i d l 

' d n ' l l 

- n i H i l 

• n i H i l 

1) m i l 

' n i K ) l 

• O.lHll 

• O.lHll 

O.IH)2 

' O.lHll 

• OIHI I 

• O.lHll 

- OIHII 

' n .d i i l 

• n .o i i i 

• n i H i i 

i ) . ( M ) l 

I I 

N l ) 

I D ' ) ' ) . ' ) 

I M ' ) ^ ) 

i : 11 •)<) 

1111 ,1 

4 24 yf t t 

h I I I W ) 

7 : W ] 

1 1 X % ) 

I H - l - l ' - , 

II •c)^, 

i : I I v ^ i 

1 1 'K.I 

4 ^ . I - H M 

h K l ' ^ h , 

- : I M 

1 1 -< -It., 

M W . 4 A 

i t - l i ) 

l).07X 

l)IH)X 

0.074 

0 0X2 

0.073 

0 077 

O.OKl 

l).07ft 

l).7ft() 

0.077 

1)071 

O.OXf, 

0 0X7 

0.073 

0.07ft 

OOXI 

OOftI) 

0.051 

O.OIO 

0.0X11 

I) 04X 

0.0X0 

0 0X2 

0.0X1 

0.041 

l)() ' 'X 

0.O7X 

0.0X0 

0.0X6 

0.077 

47 

l . t t i ) 

• O.IH)S 

• 0.005 

• 0.005 

• i M K l S 

• 1 1 . ' i n s 

' i d i i s 

i i . d ' i . s 

11 . 'H i s 

' I . ' I ' I S 

• I d ' l S 

l l (1114 

d. ' l 'M 

' i . ' i ' U 

• ' I ' l ' i l 

• ' i . i i ' i l 

• ' H H H 

d. iHi l 

( I IK ) I 

• O.OOI 

' l).(K)l 

0.(M)2 

• d . l H I I 

• ( K H I I 

- I I O I I I 

i i n i i i 

- i i . n i i l 

- d . i i i i l 

- i i n . l l 

• n .nn i 

7 

N I ) 

M W - 7 A 

(E -2S) 

O.OXX 

O.OXft 

0.l l7ft 

0.0X2 

0.740 

0.()7S 

0.0X0 

0.074 

0.077 

0.071 

II.0ft7 

0. KHl 

O.OXX 

I).07ft 

0.074 

o.sio 

0.240 

0.140 

0.120 

0.140 

0.25 

0.32 

0.2X 

0.23 

0.17 

0. Ift 

0.15 

0.17 

0.15 

47 

0.X5I 

• O.IHl.S 

• ().(H)5 

• '1005 

• ' i n o s 

d I H l S 

' i n n s 

( i n n s 

• ' | I | ' | S 

' 1 I l d ' ; 

d l ) ' | S 

d i ) ( i s 

(1 mi4 

d i K l ] 

d I H I 2 

d I H l ] 

• n ' H i l 

n.d i i l 

n i K i ! 

• O.OOI 

' ( ) IH) | 

• O.lHll 

• O.lHll 

• O.lHll 

• l).IH)l 

• O.IH)l 

• l ) ( H ) | 

- OIH l l 

' o.onl 

14 

N D 

Ur<^RADIENT 

WELLS 
M W 4 A 

(E27) 

0.140 

o.o-'3 
0.05X 

0 OftX 

O.oft5 
0 0 5 4 

0.0ft5 

0.0ft2 

O.OftO 

O.OftO 

o.osx 

0.0X5 

0.0ft4 

o .o f t t 

O.OX 

0.07 

0.05 

0.04 

O.I H13 

O.Oftft 

0.051 

o.oft5 
0.070 

O.OftX 

0.0ft7 

0.0ft4 

O.Oft 1 

0.0ft3 

o.0ft3 
0.042 

47 

0 247 

• O.IHIS 

• 0 DOS 

• 'IOOS 

- I I I H ) S 

d '11)5 

• ' I ' i n s 

d i m s 

• ' H H l S 

'1 ' i ns 

• d ' l n s 

• d i m s 

'1 'm4 

• n ' m i 

d ' H i l 

• ' M i n i 

• d d O l 

d.(Mll 

( l .(H)l 

• 11.001 

• I I . IKII 

l ) IHI2 

• I I . IKII 

- O IH I I 

D.lHII 

' n.nni 

11.IHII 

• 11.IHII 

- n i H i l 

• n.iHH 

1 

N D 

M W - I A 

( E T - O ) 

l l. l)4S 

(l.l).*^ft 

II l)4ft 

11.045 

ll. l)4ft 

0.041 

0 11 

0.10 

( l . 04 t 

0 043 

0.0X4 

0 120 

0 0X5 

0.14 

0.1ft 

0.14 

0 I I 

0.13 

0 M 

0.04ft 

0.12 

dOXX 

o. l l 
0.077 

0.047 

0.1(H) 

(1041 

( I . I I O 

0.120 

0.04 

0.13 

47 

0 IXft 

• n.oos 

• ( I O O S 

• I I ( H I S 

• 11 (1()S 

• D . d l l S 

n. ' ins 

• d ' l n . s 

• n. ' in5 

n. ' ins 

n. ' ins 

n. ' ins 

n. ' i 'M 

n . ' i n i 

n d i i l 

- n . ' in i 

• D ' H I l 

n.(Hi3 

n.(Ht2 

O.IXIl 

0.(X)l 

O.IKII 

O.IKM 

O.lHll 

O.lHll 

0.001 

0.001 

O.IHM 

o.noi 

n.do l 

3 

N D 

MW-2A 

(EE(E)) 

n . l io 
n lox 

0.044 

0.13 

O . l l l l 

0 073 

o. l l 

0.12 

o. l l 

o . l l 

o . l l 

0.042 

0.0X4 

I).07ft 

0.0X4 

0.0X4 

I).0ft2 

0.045 

D.0.t4 

O.Oftft 

• ().IH)2 

0.0X1 

l) .05? 

O.OftX 

O.Oft 1 

I).07ft 

O.I)5X 

O.O.Sl) 

0 .050 

O.I).S4 

0.047 

0.043 

43 

O.tXft 

• O.OOS 

' O.OOS 

• n . ( H ) S 

• O ' H I S 

• n . ( i i | S 

n.dds 

I I . ( m . s 

I I .ons 

• 1 l . d l I.s 

i i . d d s 

• 11 n n s 

11.11(14 

n.nd l 

• i i . n n i 

n.mi ] 

- n m i l 

i i . i H i : 

o.noi 

0.(H)| 

• l ) . ( H ) l 

0(K)2 

• ().IKM 

- O.lHll 

O.OOI 

• 0.(K)! 

' d .oo ] 

' d . O ' l ] 

' ' H K I l 

d. iKI l 

in 
ND 

MW-3A 

(2) 

().07S 

(1 

0 

0 

0 

I) 

0 

0 

0 

0 

I) 

(1 

0 

0 

0 

0 

d 

0 

0 

d 

0 

d 

0 

0 

0 

0 

0 

0 

0 

0 

Oft 2 

OftO 

M 

071 

0.t2 

044 

1145 

051 

II4X 

I i t 2 

033 

(ISK 

053 

Oft 

(17 

02 

04 

044 

047 

110 

OXft 

(14^ 

0X4 

OXft 

0X2 

042 

IIH) 

13 

(W2 

47 

I) IXS 

(I.IH)5 

OIH)S 

d ( H j S 

d ( K I S 

(1 d l l .S 

n mis 

n i i d s 

n . i i d S 

n . d d . s 

n u n s 

n i ins 

n 11(14 

m i d l 

n i i n l 

l i d i H 

O i i n l 

O ' l n l 

i ) (H) l 

O.lHll 

0 

0 

I) 

0 

I) 

I) 

u 

11 

0 

' 

OOI 

IHH 

(Hll 

IHH 

ool 
(HH 

001 

(Hll 

<KH 

1)01 

-3 

N I ) 

F 

0.070 

1) 075 

(1.057 

0.057 

0.051 

0.043 

II IIft4 

0.03ft 

0.014 

0.05(1 

D.lOO 

().IIft4 

0.077 

0.071 

0.0X1 

0.073 

0.042 

0.110 

0.041 

0 . 1 2 

44 

0..t40 

' i .dn4 

' i . nn i 

i i i m l 

d .nn i 

• n n n l 

• ' i . n n i 

'1002 

• O.fJOl 

• 0.(K)l 

• 0.(HII 

• ' I . IKII 

• (KHI I 

' O.IHIt 

• O.IHM 

' K H I I 

- (HHM 

- (KHI I 

ft 

N l ) 
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TABLE 3 
SUMMARY OF RECENT ANALYTICAL RESULTS (mg/L) 

May 1990 through November 2004 

DOWNGRADIENT 
WELLS' 

1 MW^A 
A N A L Y T E D A T E | ( 1 A ( 1 ) ) 

C i d m i u m 05 25 40 

05 2X 42 

Oft 04 42 

04 30 42 

I I 14 42 

04 2X 43 

12 0 ^ 4 3 

01 07 44 

112 04 44 

03 10 44 

04 14 44 

OS 31 44 

Oft 22 44 

07 2 ' ' 4 4 

10 10 44 

Oft 13 45 

10 04 45 

I U 24 4ft 

1 I OX 4ft 

05 04 47 

10 21 47 

1)5 04 4X 

I 0 07 4X 

05 27 44 

10 M 4 4 

114 17 00 

10 14 IH) 

04 27 01 

ID 11 01 

Oft Oft 02 

10 IX 02 

04 24 03 

10 14 03 

(•4 20 04 

n 1H04 

% d e t e c t i 

( M f r . o f V i r ( > . d . / m r a n ) 

Ca lc ium 05 2^ 40 

Oft 04 42 

04 30 42 

04 2X 43 

12 03 43 

01 07 44 

02 04 44 

03 10 44 

114 14 44 

l i s M 44 

dft 22 44 

I f 27 44 

i n 1(144 

dft 13 4.S 

10 04 OS 

114 : 4 4ft 

1 1 OX '(ft 

ii.S 04 4"^ 

l ' ) 2 1 47 

1)5 04 4X 

I d ( f 4X 

ns 2-' 44 

I d 13 44 

114 17 IH) 

10 14 00 

04 27 01 

10 I I 01 

(lft Oft 02 

i n 1X02 

1)4 24 03 

i d 1 4 0 1 

04 20 04 

11 1X1)4 

• / . d e t f c t i 

C w f T . o r \ ' a r ( s . d . / m n i n ) 

- I I . IHU 

I I O I I 

O.IKtft 

' ()(K)4 

• 0.004 

' 0 .004 

• O.IHM 

- O.IHM 

• n.lHM 

• O.IHM 

• O.IKM 

• ().(HM 

• ( ) (HM 

' O.IHM 

• O.IHM 

' O.IHM 

• O.IHM 

0 OOft 

• II.IHM 

• O IKM 

• 0.004 

0.012 

• O.IKM 

O.IHM 

• II.IHM 

O.IKM 

' O.IHM 

' O.IHM 

• 0.004 

< 0 004 

10 

ND 

450 

4S(| 

5.to 

4 t o 

410 

430 

470 

430 

smi 

S511 

441) 

4.In 

s m 

S'ln 

4Sn 

4 " n 

4Xd 

42 ' i 

440 

410 

3x0 

4lXl 

470 

400 

170 

3x0 

3711 

ISO 

340 

IXd 

^ 1 

'1 I2S 

MW-SA 

• O.IHM 

I l IMM 

• O IHM 

• ( I IHM 

• O.IHM 

• O.IHM 

O.OIM 

• (I.IK)4 

• 0 .004 

• O.IHM 

0 IH)4 

11.004 

'I.IHlft 

' 0 004 

• ' K H M 

0.01ft 

• 0.004 

• 0.IH)4 

• O.IHM 

• O.IHM 

• O.IHM 

• 0.(K)4 

0.1HMX 

• O.IKU 

21 

S D 

7X(I 

--.Sd 

" I d 

" 2 0 

< X i ] 

" i n 

X'H) 

~.ti) 

ftsn 

ftxn 

" h l l 

ftftd 

ft4d 

ftIO 

ft40 

h4() 

7X0 

ft7() 

ftftO 

^.tl) 

ft4l) 

ftSll 

ftftO 

" t ' l 

4ft 

l).d7S 

111 4 45) 

I I X 4 S ) 

12 11 4 5 i 

1 2 ' ' f t ) 

4 24 Vft) 

ft I 0 4 f t | 

7 2 4ft) 

1 1 X 4f t , 

1 I I 4 4 5 I 

11 s ^ ' S , 

12 11 45) 

1 2 4f t , 

4 24 ' ( f t , 

ft ] n 4f t , 

" 1 4f t , 

11 X 4ft , 

M W ^ 
(E.24) 

0 (H)1 

• O.OIM 

0 0 1 2 

I K H M 

• I K H M 

• O.OIM 

0.007 

O.IHM 

• O.IHM 

• O.OIM 

• O.IHM 

IKH)X 

(MK)S 

• O.IHM 

• O.IHM 

• O.IHM 

• O.IHM 

O.IH)5 

• OIHM 

• OOIM 

• il.(K)4 

0.015 

• O.IHM 

• O.IHM 

• O.OIM 

• O.OIM 

• O.IHM 

' O.IHM 

O.(H).SI) 

• 0.004 

2X 

0.51 t 

247 

740 

-'ftO 

ftXO 

^ ! l l 

Sftll 

X2(l 

-XI I 

"•4^ 

" f tn 

7411 

7 | n 

^ i n 

" 2 0 

^2(1 

" I d 

ft4(l 

ft2d 

ft3i) 

ft20 

540 

ftXO 

7.SI) 

ftXO 

ft4(l 

h4(l 

ftSlI 

ftt'l 

U l l 

^ I d 

' P 

'I.(I4X 

MW-7A 
(E.25) 

' O.IH)2 

0 021 

0.010 

• O.IKM 

• O.IHM 

O.IHIS 

O.IHIX 

0.(H)4 

- 0 OIM 

• I K H M 

• (KHM 

O.IHI5 

O.IHIS 

O.IHM 

• O.IHM 

• O.IHM 

• O.IHM 

OIHIX 

(I.IHI5 

• O.IHM 

O.IXIX 

' II.IHM 

• O.OIM 

• O.IHM 

• O IHM 

• O.IXM 

• O.IHM 

O.IHMX 

• O.IHM 

t x 

O.fttft 

ftS7 

^IH) 

7X1) 

"•iKI 

720 

Xftd 

•42(1 

x : i i 

T -n 

' i l u 

"•"n 

"'211 

X2d 

" l o 

ft:d 

ft S'l 

" m i 

ft.Sll 

ft7l) 

XIH) 

140 

XI,1) 

ftlo 

ft20 

7 | ( l 

ft"0 

ftS'l 

ft4d 

" ^ n 

47 

O. IX-

U r C R A D I E N T 

W E 

M W - t A 

( t 2 7 ) 

• 0.IK)2 

OOl f t 

ll.(H)7 

' I K H M 

• 0.004 

• O.IHM 

II.IH)7 

• O.IHM 

• O.IHM 

• 0.(HM 

• l).(HM 

• l).(KM 

• 0.(HM 

• 0.004 

' O.IHM 

• O.IHM 

• O.IHM 

0 0 1 2 

• ll.fH)4 

• O.IKM 

• O.IHM 

0.01.1 

- O.IKM 

• ' ) .004 

• O.OIM 

• O.IKM 

• O.IHM 

- O IHM 

O.OiMl 

• O.IHM 

17 

N D 

421 

S2II 

5x0 

440 

S2d 

ft3() 

S^ilI 

ft'HI 

SftO 

s^o 

ft ID 

S'/O 

ft^O 

M d 

.Sftd 

.Sftd 

5'^d 

540 

S7II 

530 

S4() 

ftfti) 

IHH I 

SftO 

550 

SHI 

520 

SS(1 

4Sd 

520 

4 " 

I) IXX 

LLS 
MW-IA 
(ET-O) 

• O.IHM 

0.0(M 

' 0 OIM 

II.IHM 

O.IHM 

l).(H,4 

OIHM 

O.IHM 

O.IHM 

O.IKM 

OIHM 

0.0(M 

O.IHM 

O.IK)4 

l).(K)4 

O.IHM 

O.IKM 

O.IHM 

OIKM 

0 OIM 

I I IHM 

0.O04 

0.(H)7 

O.OIM 

l).(K)4 

O.IHM 

O.IKM 

O.IKM 

0 IKM 

O.IHM 

OIHM 

0 

ND 

I 'XI 

IXI) 

ro 
170 

240 

HX) 

I M l 

2 I d 

140 

1X11 

1411 

24(1 

."•'(I, 

2411 

210 

2X0 

IXd 

2fto 

320 

2ftO 

240 

210 

270 

240 

220 

JTo 

M ' l 

22d 

140 

47 

I) 22s 

MW-2A 

( t t m 

• I I . IKII 

• II IH)t 

' O.IHM 

O.OIX 

0.011 

• O.IKM 

0.lK)5 

0 1)10 

O.IHW 

0{H)4 

' O.IHM 

- O.IHM 

' l).(K)4 

• O.IHM 

0.00ft 

' O.IKM 

• 0 IKM 

- O.IKM 

• ( I IHM 

• ( K m 4 

• O.IHM 

• II.IHM 

• 0.(K,4 

O.lHIft 

• 0 .004 

• O.IKM 

• OIHM 

- O I K M 

• I K H M 

• 0.004 

0.(HM7 

- O.IHM 

?X 

0.575 

ftll.H 

ftftX 

X40 

XXO 

4ft l l 

2(HI 

1 KHl 

14(H) 

x2( i 

: MM) 

l . lod 

4sn 

t H i d 

4S|) 

1IH)0 

l . t i in 

^2(1 

1201) 

Sftd 

' d d 

7KII 

I2IHI 

7ftO 

I2(KI 

|S(K) 

I2(HI 

X4(l 

XXO 

ftld 

ftIO 

s^( , 

ftft(, 

47 

(1.304 

MWOA 
(2) 

• O.IHM 

0.0* lft 

• OIHM 

O.OIM 

II.IHM 

0.013 

- O.IHM 

' O.IHM 

• O.OIM 

' l).(H)4 

• O.IHM 

• O IKM 

' O.IKM 

• OIHM 

• O.IHM 

• d.OlM 

(KHM 

d.OOft 

• O.IHM 

• 0.004 

• O.IHM 

0 IKIft 

- O.IK)4 

- (KHM 

• IKK)4 

• O.IHM 

• O.IHM 

• O.IKM 

0.(KI5t 

• 0 .004 

24 

N D 

220 

230 

220 

X4() 

270 

41H) 

: ' ' i i 

210 

2 M I 

| 4 ' l 

34(1 

24'1 

i nn 

2 | i i 

J^n 

l l \ i 

ifti) 

3sn 

.S(HI 

2S(i 

240 

2.SO 

3ftO 

2ftil 

2'KI 

2.til 

240 

2sn 

Son 

. t t n 

4 " 

0 441) 

r 

• O.IKM 

• 0.003 

- I K H M 

• O.IHM 

• O.IKM 

• O.IKM 

' O.IKM 

• 0 .004 

( l .Ol I 

• O.IHM 

O.IHIS 

' O.IKM 

0.015 

- O.IHM 

• l).IH)4 

• O.IKM 

• O.IKM 

• O.IHM 

l).IH)S2 

' 0.0(M 

22 

N D 

2X7 1 

142 

3x0 

4. tn 

ISl I 

2 ' t i i 

441) 

H O 

" 4 

t s o 

370 

320 

320 

370 

4(H) 

370 

4X0 

540 

S|( l 

440 

44 

0.2Xft 
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TABLE 3 
SUMMARY OF RECENT ANALYTICAL RESULTS (mg/L) 

May 1990 through November 2004 

DOWNGRADIENT 
WELLS* 

ANALYTE DATE 
C h r o m i u m 05 25 40 

05 2X 42 

Oft I M 42 

04 30 42 

11 14 42 

IM 2^* 43 

12 03 43 

01 07 44 

1)2 IM 44 

Ot 10 44 

04 14 44 

05 t l 44 

Oft 22 44 

07 27 44 

I I I 10 44 

Oft 13 45 

1 0 ( M 4 5 

IM 24 46 

11 OX 4ft 

05 04 47 

10 21 47 

OS 04 4X 

10 07 4X 

05 27 44 

10 13 44 

04 17 IH) 

10 I 4 IH ) 

I M 2 7 01 

I I I I I 01 

Oft Oft 02 

I I I 1X02 

(M 24 03 

10 14 03 

( M 2 I ) ( M 

I I IX (M 

C w n : o f V i r ( i . d J i n e i D ) 

{ • ( i i a l t 05 25 40 

Oft (M 42 

04 .to 42 

IM 2S 43 

12 03 43 

01 07 44 

02 I M 44 

' l3 10 44 

(M 14 44 

'15 t l 44 

Oft 11 44 

i r 27 44 

10 1 ' , 44 

dft 11 4S 

ID 04 45 

' M 24 vft 

1 1 nx '(ft 

1 I.s 1 !•( 4--

10 : i 4- ' 

IIS (14 vs 

10 ()7 '(X 

(15 27 44 

10 1 1 44 

04 17 00 

10 14 IK) 

IM 27 01 

10 11 o l 

l ift Oft 02 

I d 1X02 

I M 24 1)1 

I d 14 03 

04 20 1,4 

11 I x i M 

* • d f tM- ts 

C o e n . o r V i r « s . d . / m n n ) 

MW-4A 
(LMD) 

0.03 

O.IM 

O.ot 

0.02 

' II.OI 

• O.OI 

0.02 

O.OI 

• II.OI 

• II.OI 

' O.OI 

' O.OI 

0.02 

O.OI 

' 0 01 

• O.OI 

OOI 

0.03 

0.02 

• 0 01 

• 0.01 

0.03 

• 0.01 

• 0.01 

' 0.01 

' O.OI 

• O.IM 

• O.OI 

• O.OI 

< O.OI 

14 

0.571 

O.OI 

• O.IM 

- DOI 

- O.OI 

• O d I 

• n .d l 

n .d l 

• n .d l 

• O.dl 

• IKM 

n.d l 

'1 d l 

n .d l 

• ii.fM 

n n i 

d .d i 

- d i l l 

• (l.Ol 

• O.OI 

• O.OI 

• O.OI 

• O.OI 

• O.OI 

0 014 

• O.DlO 

• 0.010 

• d .O ld 

• d.Ol 

< (1 Dl 

10 

N D 

• 0.01 

0.02 

' o . l l l 

• o . l l l 

0.03 

I I O I 

O.OI 

' O.OI 

' OOI 

O.OI 

' OOI 

o.ot 
O.IM 

' I I O I 

' O.OI 

I I . lM 

• O.OI 

• O.OI 

' O.IM 

' o .d l 

• O.IM 

• O.OI 

• O.OI 

- O.OI 

2S 

0.ft70 

n.d l 

' i i . n i 

' i i n l 

• d .n l 

- n n i 

' d i l l 

- d i l l 

d .n l 

• ' H H 

• i i n l 

' d . l l l 

' 0 0 1 

• 0.01 

0.01 

• 0.01 

• 0.01 

- (101 

- I I D l 

' d O I 

' ( I D l 

' d 01 

- d O l 

0 

N D 

MW-SA 

I10 4 4S) 

111 X 4 S , 

112 11 4 5 , 

1 1 2 4f t , 

(4 24 4f t l 

Ift l l ) 4 f t l 

(7 2 4f t , 

(11 X 4 f t l 

. 10 4 4 5 , 

i l l X v s . 

112 11 45) 

l l 2 4ft , 

i4 : ' ( ' ( f t , 

Ift I d 4ft , 

1 " 2 4ft , 

111 X 4 f t i 

MW.4A 
(E.2«) 
OIHIS 

O.OI 

( K M 

0.03 

0 0 1 

0.01 

O.IM 

0.01 

I M M 

1)01 

l l . l l l 

0 0 1 

0.03 

O.Ol 

0 0 1 

O.Ol 

0 0 1 

i i . (M 

O.IM 

o . l l l 

O.Ol 

O.IM 

0.01 

0.01 

0.01 

O.Ol 

d.Ol 

0.01 

O.Ol 

0.01 

14 

0.723 

11.01 

(1.02 

d O l 

d.Ol 

d O l 

n.Dl 

n i l l 

o . l l l 

0.01 

D i l i 

O D I 

m i l 

n i i | 

l l l l l 

m i l 

m i l 

m i l 

m i l 

D IM 

O.OI 

O.OI 

OOI 

O.OI 

OOI 

O.OI 

DIM 

l l l l l 

m i l 

OOI 

7 

N D 

M W . 7 A 

( E . 2 S ) 

O.IKIS 

0.07 

0 05 

0.03 

0.1)1 

O.OI 

O.IM 

0.02 

O.OI 

O.OI 

O.OI 

0 01 

o . o t 

O.IM 

0.01 

O.OI 

OIM 

0.05 

O.IM 

0 01 

O I M 

O.OI 

O.OI 

O.OI 

0.01 

O.OI 

O.OI 

O.OI 

O.OI 

45 

O.Xty 

(1.03 

0.')2 

1)02 

II.OI 

D d i 

n .d l 

i i . ' i l 

11.01 

n.d l 

m i l 

n .d l 

' I d l 

n .d l 

n .d l 

i i n l 

d .n l 

d.n2 

d .n l 

0.1)1 

d.Ol 

o o l 

0.01 

( i n i 

d . n l 

(1.1)1 

( i D l 

( I D I 

( i n i 

21 

N D 

UPGRADIENT 
WELLS 

MW4A 
(C27) 

• 0.(K)5 

O.Oft 

0 03 

0.03 

1)01 

O.OI 

o . o t 

O.OI 

' o . d l 

- 1)01 

' OOI 

' I I O I 

0.03 

d.Ol 

- 1101 

• O.OI 

I I O I 

0.05 

(1.02 

- l l l l l 

- OOI 

O I M 

• O.OI 

• O.OI 

0 1)23 

• O.OI 

OOI 

• O.OI 

O.OI 

- O.OI 

IX 

0 7ft7 

0.03 

' d.Ol 

' 0 01 

o . l l l 

• d d i 

d d i 

n .d l 

n .d l 

' I K M 

11 d l 

n .d l 

m i l 

I K M 

( I ' M 

' m i l 

I K M 

n ( i 2 

n .d l 

O.OI 

• O.OI 

o . l l l 

- OOI 

- O.OI 

• O I I I 

O.OI 

' o . d l 

' O d I 

' OOI 

• 0(11 

I d 

N D 

M W - U 

( E T ^ ) 

• O.OI 

O.OIO 

0.02 

0.02 

• O.OI 

• O.OI 

' O.Ol 

0.02 

• o.ot 
• O.OI 

• 0.01 

• 0.01 

• (1.01 

0.02 

0.01 

• 0.01 

• 0.01 

' 0.01 

0.02 

' 0.01 

• 0.01 

• 11.01 

0.02 

• 0.01 

• 0.01 

• 0.01 

- 11.01 

' 0.01 

• 0.01 

• 0.01 

' O.OI 

21 

N D 

• 0.01 

• 0.01 

• 0.01 

- 0.01 

• 0.01 

' 0.111 

• O.OI 

• o . l l l 

• 0.01 

• 1101 

n.m 
nm 
l l . l l l 

• i i . n i 

• n m 

0.01 

'). ' I2 

O.Ol 

• O.IM 

• O.OI 

• O.OI 

• O.Ol 

• O.OI 

• O.OI 

• O.OI 

• O.IM 

• o m 

• O.OI 

• II.(M 

0 

N D 

M W - 2 A 

( E E ( E ) ) 

• 0 (K)7 

• 0.030 

0.05 

(K17 

0 05 

• 0.01 

0.1)1 

O.Ol 

O.OS 

0.01 

' O.OI 

• 0.01 

• O.OI 

' O.OI 

0.05 

' O.OI 

• 0 .0 ! 

n.ll 
- OOI 

0.04 

o . o t 

• O.OI 

• O.Ol 

0.02 

• O.OI 

• 0.01 

• O.OI 

• O.OI 

• (KM 

• 0.01 

• 0.01 

^ O.OI 

t 4 

1 .ftl)4 

0.03 

(1.02 

' OOI 

• (101 

(101 

I i n l 

nm 
• d .n l 

• ' i n i 

• d i H 

I K H 

• ' i n i 

d i l l 

• ' l l l l 

' i n 3 

• < ) i \ \ 

- d i l l 

' ( i n l 

OOI 

• 0.01 

• 11.01 

• 01)1 

- i i . m 

' l l l l l 

• d . m 

' n.m 
' ( ) l \ \ 

- 0 01 

• I I O I 

21 

N D 

M W - 3 A 

(2) 

0.020 

11.02 

1)01 

O.IM 

0 0 1 

0.1)1 

0.02 

0.01 

d . m 

1)01 

0.01 

0 0 1 

0.02 

0.01 

OOI 

0.02 

0.02 

0.03 

o . o t 

0.01 

0.01 

0 .01 

0.01 

O.OI 

O.OI 

0.01 

0.01 

0.01 

O.OI 

O.OI 

t l 

0.554 

0.01 

0.01 

0 0 1 

I K H 

0 0 1 

d . m 

n m 

n .m 

n n i 

m i l 

n n i 

n n i 

m i l 

m i l 

m i l 

m i l 

m i l 

nm 
0 0 1 

o.m 
0.01 

0 0 1 

o.m 
0 0 1 

o.m 
O.OI 

nm 
n.m 
m i l 

I 

N D 

F 

• l ) IK)7 

• o.o.to 

0.020 

0.02 

0.01 

• 0.01 

• 0.01 

• 0.01 

0.03 

0.01 

• 0.01 

• 0.01 

O.IM 

• 0.01 

• 0.01 

0.02 

• 0.01 

• 0.01 

' 0.01 

• o .o t 

11 

O.ftlft 

• d O l 

d i l l 

' M i l 

d i l l 

• d . m 

d 112 

• d i l l 

• I I O I 

' I K M 

I K M 

• II.OI 

' O.OI 

- l l l l l 

- OOI 

m i l 

• D IM 

- m i l 

11 

N D 
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TABLE 3 
SUMMARY OF RECENT ANALYTICAL RESULTS (mg/L) 

May 1990 through November 2004 

DOWNGRADIENT 

W E L L S ' 

ANALYTE DATE 

Copper OS 25 40 

05 2 X 4 2 

Oft I M 4 2 

04 30 42 

11 14 42 

I M 2X 43 

12 0 1 4 1 

111 1)7 44 

02 IM 44 

111 10 44 

(M 14 44 

OS 31 44 

Oft 22 44 

07 27 44 

10 10 44 

Oh 13 4S 

1 0 I M 4 S 

(M 24 4ft 

1 1 ox 4ft 

1)5 (14 47 

10 21 47 

OS (M 4X 

I I I 07 4X 

OS 27 44 

10 13 44 

04 17 IH) 

10 14 IH) 

04 27 01 

10 11 01 

Oft Oft 02 

I I I 1X02 

I M 2 4 0 1 

10 14 03 

I M 2 0 ( M 

11 1X04 

V . d M f C t I 

C M H o f V i r ( i . d J i i m o ) 

Iron OS 25 40 

05 2X 42 

Oft (M 42 

04 .1(1 42 

11 14 42 

I M 2X 43 

12 03 43 

(,1 117 44 

02 (M 44 

d l 10 44 

' M 14 44 

ns 31 44 

lift 11 44 

, n 2 T ( 4 

Id 11)44 

'lft 1 1 '(S 

| ' ) ' I 4 45 

||4 24 4ft 

1 1 dx Vft 

l is (WV-T 

1(121 47 

115 04 4X 

I I I 0 7 4X 

OS 27 44 

10 1 1 9 4 

IM n o o 
10 14(H) 

04 27 01 

I d 1 1 (I I 

Oft Oft 02 

10 1X02 

04 24 03 

10 14 01 

04 2d 04 

11 l x 04 

% drtecis 
C w f T . o f V « r ( ) . d . / m « n ) 

MW-4A 

( IA<I» 

O.OOX 

0.014 

O.OIO 

0 .011 

I) IH)ft 

O.IH,7 

l).IHI4 

O.Ol l 

• O.IHM 

• O.IHM 

• O.IKM 

• II.IHM 

• O.IKM 

' O.IKM 

O.OIft 

• O.IKM 

' O.IKM 

O.IHIX 

II.IK15 

OI I IM 

• O.IHM 

OOIO 

• I) IHM 

0 IH)XX 

0.IHM2 

l).IH)ftX 

O.IHMX 

O.IKIXX 

l).IH)ftI 

O.OOftX 

ft2 

I)..SS2 

0.70 

O.OX 

0.02 

0 o: 

11.IM 

n.n: 

i i . n i 

i i .n2 

' n m 

• n .d l 

m i l 

n .d l 

n . d " 

o .d l 

11.dl 

• D d i 

- O.OI 

- o . l l l 

11.02 

0 02 

O.OI 

O.OI 

I I O I 

l i o n 

• 0 0 1 

d.Ol 

' II.OI 

(1012 

d 1.1 

< (KM 

4X 

1 IJ^ft 

MW-SA 

• O.IKM 1 10 4 451 

0.017 ( I I X 451 

• O I K M | I 2 11 4 S | 

• (LIHM (1 2 4ft) 

• O.IHM (4 24 4f t , 

' O IHM (ft 10 4f t , 

• O.IHM (7 2 4f t , 

• O.IHM I I I X 4f t , 

0 .014 

• DIMM 

' O.IHM 

O.IHIX 

II.IHIS 

' O.IHM 

• II.IH)4 

O. l l l f t 

• O.IK)4 

O.IK)42 

O.IK).S4 

O O M O 

O.IK)S4 

O.Ol 10 

O.IK)74 

O.OI I 

4ft 

d.ft.^ft 

n .m i l n v v s , 

m u 111 X 4S, 

n.ft" ' 12 11 45 i 

n .n l i l 2 4f t . 

n l ift i4 24 '(ft) 

I H M lft i n 4ft , 

n n - 1 - 2 ' ( f t , 

11.15 111 X 4ft , 

n . n l 

• n .d l 

• o . m 

• o . d l 

0.03 

0.02 

• O.OI 

O.Ol 

( l . ( l | 4 

O.O.tft 

• O d I 

o . d l 

' O.OI 

(1 '14 

' K M 

(1011 

50 

2 tso 

MW-CA 

i t - I t ) 
• 0.1)1 

O.IHIS 

0.020 

0 0 2 1 

0.010 

l).IK)7 

0.014 

O.OIft 

OIHIft 

O.IHM 

0 0 1 2 

O.IKM 

- I K H M 

- I K H M 

0.015 

• O.IKM 

• 0.004 

0.010 

• O.IHM 

• ().(H)4 

• O.IKM 

O.OIO 

• O.IKM 

l).IK)4 

' O.IHM 

I) IKIftft 

O.IK)55 

II.IKWO 

O.IHWt 

•• O.IKM 

ft2 

il.ftft4 

0 140 

d X 4 

d 2 1 

d.21 

'121 

'M13 

d ""•< 

d ' d 

d.42 

• ' l . d l 

'1. |Sd 

1.1 

d 2 f t 

d . i r 

'1 2ft 

'I.X2 

( i . s i 

0.03 

O.SX 

0 03 

0.01 

0.01 

0.45 

').4.S 

().7 

0 2 ! 

II 14 

D.Sft 

I I I I 14 

i ) 3 x 

41 

|).X43 

MW-7A 

<E-2S> 

' O.Ol 

0.024 

0.020 

0.022 

0.013 

0 0 1 4 

0.021 

0.012 

IKK)4 

• IKH,4 

OIK)X 

().IH)S 

• 0.(H)4 

- 0.(HM 

O.OIft 

• O.IKM 

O.OIM 

O.OIft 

O.IHM 

• O.OIM 

O.Oll) 

• O.IHM 

0.00X4 

O.IHMX 

0 0111) 

0.0054 

0.(H)7I 

0.012 

' O.IHM 

ft4 

0 7X4 

3 12 

2 3 

11 | ' ( 

l l . l l l 

11. lft 

N 11 

'I.4S 

( i f t h 

n . i i i 

n. IS 

II 5^(1 

l.ft 

II s< 

1 10 

1) 12 

n.Ol 

I). I t 

' O.OI 

O.s 1 

0 02 

O.OI 

0.1)14 

0.44 

I) 04"• 

0 4 -

1 '1 

1 t 

0 X 

0 - 4 

40 

1 Dft^ 

UPGRADIENT 

WELLS 
MW- tA 

(E27) 

• O.IM 

I) 024 

0.010 

OOIX 

0.(K)7 

l ) (HI7 

O.014 

0.015 

O.IHM 

• O.IHM 

0.012 

' I).(HI4 

' O.IKM 

• O.IHM 

O.OI 

• O.IHM 

• O.IHM 

0 021 

O.lHIft 

• l).IH)4 

• OIHM 

O.OIft 

• O.IKM 

0.(H)ft| 

0 . 0 ! 10 

0.(Hlft4 

0.lK>ftX 

• 0.(K)40 

0.(X)54 

0.(K)4X 

ft2 

OftXX 

0.53 

d ftX 

d i l l 

' I ' M 

d '12 

' i i i 3 

'Hl.S 

d i l2 

- d i l l 

d ' l l n 

114" 

d i i '( 

i i 4 " 

d OS 

0 14 

' 0 01 

• 0.01 

0 03 

0.02 

0.01 

• 0.01 

n.i)5.t 

0.044 

• 0.01 

D.l)ft3 

I) 1)12 

• D.Ol 

0 .011 

o.ir3 

72 

I . M 7 

MW- IA 

(ET-O) 

• O.IHM 

• (L 'KM 

• ().IK)4 

O.IK)7 

l).(X)5 

' O.IHM 

• O.IHM 

l).IK)4 

I) IHI4 

' O.IKM 

• 0.(KM 

• OIHM 

' O.OIM 

• 0 OIM 

• 0.004 

' II.IHM 

• I K H M 

• O.OIM 

- I K H M 

• O.OIM 

• O.IHM 

- OIHM 

0.005 

• O IKM 

O.OO.Sft 

• l).IH)40 

• II.IHMO 

0.1KI5X 

• 0.(K>40 

0.0076 

0.(KI74 

2J( 

0.327 

D.X.Sd 

0.540 

0.02 

- d i l l 

d i i2 

' H M 

d i i2 

' H I 4 

' H l l 

m i l 

' H H 

• d i l l 

d i i2 

• ' l l l l 

| | 1)2 

• ' i n l 

' i i n i 

• 0.01 

0.01 

• 0.01 

o.m 
• 0.1)1 

().043 

l i o n 

O l o 

O.d lx 

O d l X 

D.042 

0(121 

o .d l 

S<i 

0.427 

MW-2A 

(EE(E)) 

' O.OI 

O.IMO 

0.014 

0.027 

0.014 

O.OOft 

0.023 

0 020 

0.022 

(1021 

• ().(H)4 

• (MH)4 

• O IKM 

O.IH)5 

' O.IHM 

• l).(K)4 

0.015 

• O.IHM 

• O.IHM 

O.lHl l 

• O.IKM 

• O.IHM 

0.IKI4 

O.OIO 

0.(K)ftl 

0 .0150 

0.0170 

0.0110 

0.0120 

• (I.(HMO 

0.014 

O.IM 

ft2 

0 75X 

1 'MO 

2 020 

0.25 

1.2 

i l 4 X 

d w l 

n o s 

n i K 

n..s| 

II Sft 

• i i n l 

II 21 

i i n i n 

i i m 

n . n " 

11.11 

I I I M 

• i i . d l 

• m i l 

• 0.01 

O.dS 

0.02 

O.OI 

- D IM 

• O.OI 

0 X 1 

• n.Ol 

i).02ft 

• O d I 

' o . d l 

OIM 

(KM 

S4 

1 4 i n 

MW-JA 

(2) 

O.OIX 

n.oio 

• O.IHM 

0.022 

0.012 

0 014 

II.IH)4 

0 IKIft 

• 0.IH)4 

• O.IHM 

• O.IHM 

• 0.(HM 

• ().(HM 

• O.OIM 

O.lHIft 

• O.OIM 

• O.IKM 

II.IKI4 

• 0.1H)4 

• II.IHM 

• O.IHM 

0.IHI7 

• O.IHM 

0.007ft 

().IKM7 

• O.IKMO 

O.IH)5ft 

O.IH)73 

0.015 

• O.IHM 

45 

Oft42 

0.100 

(1.24 

d O l 

'1 IV 

d O l 

11 n.s 

d . n l 

d.d2 

• n m 

• i i d l 

I K l K l 

I I . ' | \ 

n .d l 

n 02 

• O.'M 

• ' ) . ( ) ! 

' O.ll l 

O.ot 

0.02 

• O.OI 

O.OI 

o.()3 
n.oix 

• n.'M 

• n.Ol 

m i l 

- n m 

• n m 

om 

ss 
1 XS| 

F 

• O.OIO 

• 0 0 5 0 

OIHW 

• O.IHM 

• 0 .004 

' O IHM 

• 0.004 

• O.IHM 

OOIX 

0.01)5 

OOOS 

• II.IHM 

0.014 

• O.IHM 

l).(K)5ft 

0.0.l.so 

- O.IHM 

^ (I.(MU 

(LOOM 

0.(H)S 1 

44 

1.054 

0.2.S0 

0.420 

0 .210 

II n l 

• (KM 

(1112 

'1.117 

• I K M 

• O.OI 

0.02 

0.02 

• I K M 

0.02 

• 0.01 

d O l f t 

• n.Ol 

• n . m 

O. l f t 

• 1)111 

n.Ol 

.<io 

1.42X 
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TABLE 3 
SUMMARY OF RECENT ANALYTICAL RESULTS (mg/L) 

May 1990 through November 2004 

DOWNGRADIENT 

WELLS' 

ANALYTE DATE 
L e a d 0 5 2 5 4 0 

0 5 2X 42 

Oft (M 42 

0 4 .10 42 

11 14 42 

(M 2X 4 3 

12 0 3 4 3 

0 ! 0 7 4 4 

02 0 4 4 4 

1)1 10 4 4 

0 4 14 4 4 

0 5 t l 4 4 

Oft 22 4 4 

0 7 27 4 4 

10 10 4 4 

Oft 1 3 "f̂ -

1 I I ( M 4 S 

IM 2 4 4ft 

1 1 OX 4ft 

OS 0 4 4 7 

10 21 4 7 

I ) S I M 4 K 

10 0 7 4X 

OS 27 4 4 

10 1 1 4 4 

0 4 17(H) 

10 14(H) 

I M 2 7 0 1 

10 I I 01 

Oft Oft 02 

111 1 X 0 2 

IM 2 4 0 3 

10 14 0 3 

I M 2 0 ( M 

I I I X I M 

% d e t e c t s 

C w f r . o r V i r < s . d J n K M » 

M a g n e s i u m 0 5 2 5 4 0 

0 5 2X 42 

Oft 0 4 42 

0 4 10 42 

11 14 42 

0 4 2X 4 3 

12 0 3 4 1 

III 0 7 4 4 

02 (M 4 4 

0 3 10 4 4 

114 1 4 4 4 

n s 1] ' U 

lift 22 4 4 

1)-' 2 ^ 'M 

1') 11144 

ft 1 1 144.S 

I d ' U 4S 

l U 24 4ft 

1 1 dX 'lft 

l is 'IV 4 ' ' 

III 21 47 

l i s (U 4X 

| ( ) ( ) 7 4X 

0 5 2 7 4 4 

10 13 4 4 

i)4 17 (HI 

10 14 (K) 

0 4 27 01 

10 11 0 1 

Oft Oft 02 

10 1 X 0 2 

0 4 24 0 3 

II) 14 0 3 

0 4 2o 0 4 

11 1 X 0 4 

% d r i f c t s 

C o t t t . o r V i r ( « . d . / i n « i n ) 

MW-4A 
(IA<I)) 

• O.OS 

0 IH)5 

OIHIS 

0 . 0 0 5 

OIHIS 

0 . 0 0 5 

O.IHIS 

O.IHIS 

0 . 0 0 5 

O.OOS 

0 . 0 0 5 

0 . 0 0 5 

0.IHI4 

0.(HI5 

0 (Hl5 

0 . 0 0 5 

OIH)S 

O.IH)5 

OIH)S 

I1IK)S 

OIKIS 

OIKIS 

0 . 0 0 5 

(I.IHIS 

().IH)S 

O.IHIS 

IMHIS 

0 . 0 0 5 

•• 0.(K)5 

< II.IKIS 

0 

ND 

170 

1X0 

IVO 

Iftll 

Iftll 

\~t) 

\~t i 

Iftd 

l'»d 

p d 

IVd 

T ' l 

j i i ' i 

I'CI 

P ' l 

Iftd 

IVd 

170 

170 

170 

140 

150 

IftO 

| 7 n 

Ml) 

15d 

140 

no 
111) 

140 

v ^ 

0 . 1 2 0 

MW-SA 

l).IH)S 

O.I H15 

0.(K)S 

l)(H)S 

O.IH)7 

0 0 5 0 

0 . 0 0 5 

l).IK)S 

O.IKIS 

0 . 0 1 4 

O.IHIS 

ll.(H)5 

II.IHIS 

l).(H)5 

I).IHI5 

O.IHIS 

O.IK)5 

O.IHIS 

l)IH)5 

0 IH)S 

l)IH)S 

0 . 0 0 5 

0.(H)5 

0.(H)5 

4 

ND 

2 4 0 

2.to 

: : D 

2 2 0 

2 s o 

22D 

2S0 

2.10 

2'H) 

2 1 0 

2 2 0 

2IHI 

2 2 0 

2 1 0 

2IH) 

2IH) 

2IH) 

2 2 0 

2IKI 

2.to 

21K, 

2'HI 

2 l ' l 

2 t o 

Vft 

( 1 0 7 4 

I I I 4 4SJ 

11 X 4 S , 

12 11 4 5 , 

1 2 4ft, 

4 24 4ft, 

ft 10 4ft 1 

7 2 4ft, 

1 1 X 4ft, 

I d ' C l S , 

11 X V.S , 

i : 11 4 S | 

i : 4 f t , 

4 2v vfti 

h 111 Vft 1 

- 1 4ft, 

1 1 •< 4ft, 

MW.«A 
(E-2«) 

• (I IHI2 

• O.IKIS 

• O.IHIS 

• O.IHIS 

• II.IHIS 

0.IHI7 

• OIKIS 

• (1.(KI5 

• l).(K)S 

• 0.(H)5 

• 0.(K15 

• 0 0 0 5 

• 0 IH)5 

• O.IHIS 

• 0 . 0 0 5 

O.OIO 

• OIH)S 

• 0 . 0 0 5 

• ().(H)5 

0 . 0 0 5 

• O.IKjS 

• l).IK)5 

• O.IHIS 

• O.IHIS 

• O.OOS 

• O.IHIS 

• II.IKIS 

• 0.(K)5 

• O.IK 15 

• 0 . 0 0 5 

3 

N D 

4 4 

2.ti) 

2 4 0 

I'K) 

2 2 0 

2S ' i 

2 t ( i 

J U I 

2 5 d 

24(1 

>lr, 

2 2 d 

2 4 d 

22 ' i 

2 l ' i 

2 0 0 

2 2 d 

2IKI 

21H, 

2IH) 

i x o 

2IH) 

2 0 0 

2 1 0 

140 

2 2 d 

2 1 0 

2(H1 

21ii 

J l l ) 

4 -

1) (1X3 

MW.7A 
(E-25) 

OIHM 

O.IKIS 

0 . 0 0 5 

II.IH)5 

n.oos 
0.IHI5 

O.IH)5 

II.IH)7 

l)IH)S 

O.IH)5 

(MH)S 

0 IK)5 

ll.(H,S 

l)IH)S 

O.OOS 

l).IK)5 

0 . 0 0 5 

l).IH)5 

0.(H)S 

0.(K)5 

l).IH)5 

O.IHIS 

I).IKI5 

I) OOS 

0 . 0 0 5 

l).IH)5 

0 I H ) 5 

O.IH)5 

O.IH)S 

O.IK)5 

0 

N D 

2 0 1 

2. to 

2 4 0 

2.10 

2211 

2S|i 

24ii 

2411 

2411 

2ftii 

2411 

I l u 

241) 

11<U 

I l u 

2di) 

2 . to 

2 1 0 

2 2 0 

2 1 0 

4 4 

2 0 0 

1X0 

140 

2.td 

2 Id 

21 HI 

20(1 

21(1 

4 7 

(1 174 

UPGRADIENT 

WE 
MW-IA 

(E27) 

0.(HI2 

0 IHI5 

O.IH)5 

II.IHIS 

II.IKIS 

0.IKI5 

0 IKIS 

0 . 0 0 5 

OIH)S 

0.IHI5 

I) IHI5 

0 . 0 0 5 

0 . 0 0 5 

l).(H)5 

(I.O05 

0.(K)S 

0.1X15 

O.IH)5 

ll.(Hl7 

O.IHIS 

O.IHIS 

0.(HI5 

O.IKIS 

II.IKIS 

0.(H)S 

l).IH)S 

l).IH)5 

l).IH)5 

OIHIS 

0.IK)5 

1) 

N D 

142 

IftO 

h « ) 

r i i 

rn 
••'Jll 

IV'l 

IXII 

I ' d l 

IVII 

2 ' ,n 

[VII 

22i i 

2 d n 

i x n 

I 'd) 

21H) 

140 

140 

140 

ixo 
140 

2 3 0 

140 

140 

| 4 0 

ro 
IXO 

p d 

IXd 

4 7 

0 . 0 7 " ' 

LLS 
MW-IA 
(ET-O) 

• O.OSO 

• O.O.Sl) 

• l).IK)S 

0.(HI5 

II.IHI5 

II.(K)5 

II.IHIS 

0 . 0 0 5 

O.IK)5 

O.IHIS 

O.IHIS 

O.IKIS 

0 . 0 0 5 

O.IH)5 

l)IH)5 

0 . 0 0 5 

OIH)S 

O.IKIS 

(UH)S 

0 . 0 0 5 

0 . 0 0 5 

OIHIS 

0 . 0 0 5 

II.IHI5 

O.IHIS 

II.(H15 

II.IHIS 

0 . 0 0 5 

O.IK)5 

O.IKIS 

O.IKIS 

-3 
N D 

100 

52 

I'Hl 

4X 

V l 

41 

I K l 

M d 

s s 

l l ' l 

vx 

p ' l 

i n n 

\~u 

IXd 

P O 

l t d 

2 1 0 

2 7 0 

140 

2 1 0 

IXO 

140 

l . to 

IXO 

IftO 

IftO 

141) 

2 2 0 

IftO 

ISO 

4 7 

0 . 3 1 3 

MW-2A 
(EE(E)) 

O.IHM 

II.IH)2 

0 . 0 5 

0.(H)5 

l).IK)S 

II.IKIS 

O.OOS 

O.IHW 

0 . 0 0 5 

0 . 0 0 5 

ll.(H)5 

0 . 0 0 5 

IKHI5 

0 . 0 0 5 

I) IHI5 

(KH)5 

O.IHIS 

0 I H ) 7 

l).(K)5 

0.(K)S 

0.IKI5 

l).IH)S 

l).IH)S 

O.IKIS 

II.IHIS 

0.(KI5 

O.IKIS 

O.IHIS 

0.(H15 

0.(KI5 

• O.IK)5 

0.(H)5 

3 

N D 

1X4 ft 

144 

.t(H) 

2 4 0 

110 

4 4 

IXd 

5 l n 

Sftll 

4SII 

4 M | 

l l l l 

S'm 

l - n 

^ I n 

ft-ii 

4- 'n 

S M I 

2 4 0 

.S(H) 

4 7 0 

XK) 

4.X0 

ft4() 

X40 

ft(H) 

4 2 0 

4(H1 

2.10 

24(1 

J 7 ( , 

2~(i 

' (7 

'1.3 Vll 

MW-3A 
(2) 

• 0 . 0 5 

• 0.IHI5 

• O.IHIS 

• OIHIS 

• 0 I K , 5 

• IIIH)S 

• 0.(H)S 

• ().{H)S 

O.OOS 

• O.IKIS 

• O.IHIS 

• II.IH)5 

O . O l l 

• II.0(J5 

• 0 . 0 0 5 

' O.IHIS 

• l).(H)5 

• O.IHIS 

• O.IHIS 

• O.IHIS 

• (KH)5 

• O.IHIS 

• IIIHIS 

• 0.(K)5 

• O.IKIS 

• ()IK)S 

• O.IKIS 

• O.IKIS 

• 0 .0O5 

• ll.(HI5 

0 

N D 

IOO 

no 
KH) 

3 4 0 

211) 

S.S), 

l i u 

ISO 

J l n 

XI 

Jd l ) 

J l n 

I M ) 

XV 

15(1 

<] 

I 'd l 

IftO 

2 4 0 

KHl 

4 0 

42 

140 

4 4 

21(1 

V4 

'(X 

V4 

4 4 0 

1511 

4 7 

O.ft.SO 

r 

- O.IKII 

• O.lHll 

• 0 . 0 5 

• I) OOS 

• 0 . 0 0 5 

• O.IH)5 

0 IK)5 

• OIH)S 

• l)IH)S 

• O.IHIS 

• 0 . 0 0 5 

• l)(H)S 

• 0.(H)5 

• O.IH)S 

• 0 . 0 0 5 

• O.OO.S 

' 0 . 0 0 5 

• II.IKIS 

• 0 . 0 0 5 

• II.(KI5 

ft 

N D 

I4S 3 

157 0 

170 

2 l ' l 

P ' l 

14(1 

P ' l 

IXd 

4 0 

140 

IftO 

P O 

l . to 

l.so 

IftO 

U n 

p n 

140 

140 

i x n 

' U 

0 .241 
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TABLE 3 
SUMMARY OF RECENT ANALYTICAL RESULTS (mg/L) 

May 1990 through November 2004 

DOWNGRADIENT 

W E L L S ' 

ANALYTE DATE 

Manganese Ii.'i 25 v o 

CIS ; « • ) ; 

(16 1)4 42 

( N M) 42 

11 14 42 

II4 2.< ' )1 

12 (1.^ 4.1 

0 ! 117 44 

112 114 44 

111 HI 44 

114 14 44 

11."̂  .11 44 

lift 22 44 

117 27 44 

111 I I I 44 

l l f . 1.1 4,5 

111(14 4.1 

IM 24 4(, 

11 (IX 4f. 

(1.1 (14 47 

1(121 47 

(15 (M 4X 

1(1(17 4K 

(15 27 44 

I d 1.144 

(14 17(H) 

1(1 14(H) 

(14 27 01 

111 I I (Jl 

(K . ( l f , ( l 2 

111 IK (12 

i n 24 0.1 

10 14 0.1 

04 20 04 

11 1 X 0 4 

% d i t e c t i 

( - M i r . < i r v a r ( i . d . / i n n i i l 

Mercur> 115 25 40 

115 2K 42 

lift m 42 

1)4 .10 42 

11 14 42 

I U 2 H 4 1 

12 0.1 4.1 

(11 ()7 44 

112 04 44 

111 Id 44 

114 14 44 

111 11 44 

lift 22 44 

1)7 2"' 44 

I I I I d 44 

lift 1 1 45 

I I I 114 4 1 

n4 : 4 4ft 

1 1 IIS 4ft 

d l 114 4 -

I I I 2 I 47 

d l 04 4X 

l ( ) l ) 7 4X 

0 1 27 44 

II) l.l 44 

04 17 00 

1(1 14 IKl 

04 27 1)1 

II) 11 I I I 

Oft dft 02 

I d 11112 

1)4 24 l l. l 

I d 14 0.1 

114 21)1)4 

I I l-<l)4 

" . d n n - l i 

C o f f f . o r \ « r ( i . d . / n i M n ) 

MW-4A 

(1A(I)) 

I).ft4() 

0.74 

I).ft5 

d.ftO 

0.5.1 

(l.ft2 

(I.57 

0 5H 

0.57 

0.52 

0 4X 

0.44 

I ) f t2 

0.54 

0.55 

0.57 

0.45 

1)11 

0.5 

0.55 

0 17 

d.5ft 

(111 

0.52 

0.44 

0 47 

().4« 

0.44 

0.42 

0.15 

47 

0.147 

• n .od i 

' O.lHll 

• d ( H ) l 

' d .oo ] 

d O d l 

d d d i 

• d d d ] 

• d d O l 

d d d l 

d d O l 

1 

d i i o l 

d l l l l l 

• l l . d l l l 

d l B I I 

• 1)1)111 

l ) (H)t 

()(H)I 

l).(H)l 

l).(H)t 

D.lHII 

O.lHll 

II.IHII 

I1.(H11 

(1.001 

ll.(HH12 

(1.001 

d. lHl l 

0 (H)] 

< d .od l 

.1 

NU 

MW-SA 

0.7ft 

l)7.S 

0.ft4 

O.ftS 

().X4 

0.7ft 

0.71 

0.77 

ll.ftX 

0.7ft 

O.ftft 

I).ft3 

O.ftft 

0.72 

0 X 5 

II.7X 

1)71 

0 74 

0.ft4 

0.7 

0.72 

0.74 

0.ft7 

IL.Sft 

4ft 

0 .045 

• d 111,1 

d i i i H 

' H I O l 

d i i d l 

d 11(11 

• d l i r , l 

d . i l d l 

' i n i H 

• d .n ' i l 

' II.IHM 

' IKHM 

• O.IHM 

- O.IHM 

' O.lHll 

• O.lHll 

' O.IKII 

• 0.(KII 

• 0(HM 

- 0 (HM 

11 IHHI J 

• 0.001 

• O.IHM 

• 'HHH 

d O I l l 

-4 

N D 

10 4 4 5 , 

I I X 4 S ) 

12 I I 4 5 i 

1 2 4ft) 

4 24 4ft) 

ft I l l 4 f t | 

7 2 4ft) 

11 X 4 f t | 

l d 4 V 5 ) 

11 x v s . 

12 11 4S| 

1 2 4f t l 

4 24 vft 1 

ft I ' l ' ( f t ) 

" 2 4ft 1 

11 X vft 1 

M W ^ 

(E-2«) 

I) 12ft 

I).ft4 

II.ft4 

0.72 

OftX 

0.73 

0.71 

0 71 

0.71 

0.71 

O.ftO 

II.ft7 

0.74 

O.ftX 

OftX 

0.72 

0 7 1 

0.ft2 

O.ftX 

OftX 

0 X 2 

0.77 

0.72 

(1.71 

O.ftft 

0.71 

0.75 

().7ft 

0.72 

0.ft2 

47 

().0ft7 

• l).IHH)S 

• d I H I l 

d.OdI 

'KHM 

'l.D'M 

' i .Dd l 

' l.D'M 

n O'H 

' I .nn i 

• n.iHii 

• n. 'Hi l 

• i i . ' i m 

• i i . ' i n l 

• m i n i 

m i n i 

• 1)001 

|).(H)1 

• l).(H)l 

• O.IHM 

' O.lHll 

' OIHI I 

' O.lHll 

' IKHM 

O.IHM 

' (KHI I 

• (KHHlJ 

(1 IHM 

d l K M 

• ' i . m i l 

• ' i . o m 

1 

N D 

MW-TA 

(E.2S) 

0.731 

0.74 

0.74 

0.77 

0 72 

0.7ft 

0 .71 

0.77 

0.75 

().7ft 

O.ftI 

I ) f t 4 

0.47 

II.7X 

0.74 

1.10 

().4S 

O.XI) 

l).X7 

D.Xft 

0.77 

0.43 

1.0 

O.XI 

l).X7 

0.4ft 

0.42 

0.4ft 

0.74 

47 

0.134 

• l).IHH)5 

• D.OO] 

' D.dOl 

- 0 ( H ) l 

D. ' id l 

D.'l'M 

m i ' M 

• n n ' M 

• n.i i 'M 

• d .dd l 

'1 D'M 

' i m i l 

• 'HUM 

• ' i n m 

• d l H M 

• ' l o n i 

(I.IHll 

• IKHM 

• O.IKM 

• IKHM 

• O.IKII 

• O.IKH 

• O.IKH 

' D.(H)1 

0.(H)1 

• I).(HK12 

• 0.(H11 

• O IH l l 

0(101 

' l l . 'K I I 

.1 

ND 

UPGRADIENT 

WELLS 
MW- tA 1 MW- IA 

(E27) 1 (ET-O) 

0.472 

I1.X3 

0.74 

0.74 

0.73 

O.XII 

l).7X 

O.XI) 

0 7ft 

11.75 

( l . ' ' l 

O X I 

O.Xft 

0 4 1 

O.Xft 

o.x--

0 x3 

0.71 

0.74 

O.XX 

0.7 

0 42 

0.X4 

0 XX 

O.X 5 

0.X3 

0 X4 

O.XX 

0.77 

O.XX 

47 

l l .07ft 

II.IHHI5 

O.IIOl 

n . ' i n i 

0 IHH 

' I ' l l l l 

') i lOl 

'1 l l l l l 

d i iOl 

l ) \ }U ] 

11 1101 

d i i ' H 

l l l l ' l l 

d i i d l 

i i n d l 

n .nd l 

IKHM 

n .od i 

O.IHM 

II. IKII 

O.IKII 

O.fKM 

O.IKH 

l ) (H) | 

l).(H)l 

O.IHH 

II.0IHI2 

dom 

d IHH 

( I d O l 

(1 IHH 

I 

ND 

0.3X0 

0.140 

l ) 3S 

i)..t4 

0.17 

0.35 
0.41 

0 3X 

0..t4 

0 l f t 

0.37 

0.15 

0.33 

i).5ft 

0.ft7 

o.ftft 

0.44 

O.ftft 

0.40 

l l f t 7 

O f t I 

O.Sft 

0.77 

0.43 

i i f t 2 

0.57 

()..S5 

0.75 

0 .4 ! 

I). 5ft 

0.64 

47 

11.117 

• 11.001 

' IKHM 

• O.OOI 

• d.OdI 

• (KHM 

' ID 'M 

• ' i . m i l 

• ' l . O ' l l 

' i . nn l 

n n n i 

• n m i l 

' d d ' H 

" ( m l 

m i n i 

n . ' in i 

• i). 'H)l 

• m m ! 

• i).(H)l 

• 'I.IHH 

^ O.OOI 

' O.OOI 

• ().IK)| 

• O.lHll 

• OIKM 

' OOIM 

- 0 ( H I I 

l l . l HK12 

' <KHM 

• OOOl 

' (HHH 

' 'HHH 

. 1 

ND 

MW-2A 

(EE(E» 

0.750 

0.720 

0.5.to 

0.4ft 

0.X7 

II.2S 

0.44 

I I I ) 

II.4X 

1.10 

1 10 

0 .41 

0.71 

0.77 

l l . ' ' 4 

t 20 

(1.7ft 

1.20 

O.Sft 

d.XX 

d.74 

1.2 

0.74 

O.-'X 

1.0 

1 4 

O.ftI 

J.SO 

o . f t t 

0.5X 

0.34 

0.2X 

47 

().4ftft 

l).(KH)S 

d.0(H)5 

(K IO l 

i i .OdI 

O.'HII 

l i .dOt 

n. 'Hi l 

11.Mill 

n.d'H 

1) 1)1)1 

n i i u \ 

n ' i n l 

m i n i 

m i n i 

m i n i 

m i n i 

m i n i 

' H i d ! 

(KHM 

IKHM 

(KHI I 

(KHM 

().IH)I 

0.(K)l 

O.IHM 

(I.IHll 

O.IHM 

i i .0d02 

O.dOl 

O.OOI 

D.(HH 

0.(M)1 

-1 

ND 

MWOA 

(2) 

0.3.10 

0 2X 

0.23 

0.4ft 

0.42 

0.41 

I I . t o 

0.24 

0.14 

0.22 
(1 17 

(1.22 

O.to 

0.20 

I), .to 

0.25 

0.0x4 

0 . 4 t l l 

O.ftI 

0.34 

I) l f t 

0.30 

O.to 

0 27 

0.30 

0 27 

0.31 

0.34 

0.45 

0.24 

47 

0.477 

• (HWll 

• i).(HIl 

0 ( H ) l 

' O.IH)| 

• IHH l l 

11 '11)1 

'101)1 

• d l l O l 

' ' H i d ! 

' (111(11 

(1 n o l 

• d .n 'H 

• ' i m i i 

'1 D'H 

' o m M 

II.OdI 

n 

• ' 1 

• 0 

• 0 

' 0 

• 0 

' I) 

• 0 

DIM 

OOI 

IKM 

IKM 

OOI 

IKM 

(H)l 

(H)l 

• 0 0 0 1 

• 1KHH12 

• 0 0 0 1 

0.(Hll 

• d.(Hll 

' (HKH 

. 1 

ND 

r 

0.140 

n s M I 

n. l .so 

0.074 

0.35 

0.14 

1173 

(I.OOft 

(1 llftft 

O.ftI 

'1.44 

0 54 

0.41 

O.Sft 

0.41 

0.4 

II.X4 

1.5 

0.57 

1 

44 

I l . f t70 

• 0 0(K)5 

• ' I IHKI5 

• (I.OOl 

O. ' in l 

d . 'HI l 

• d. i lOI 

• d d O l 

' OOOl 

• ( K H I I 

• O I H l l 

• O.IKM 

• II.IH)! 

• O.IHM 

' O.IHM 

• O.IHM 

O.lHll 

• 0.0(11 

O.IHM 

- 0(H) 1 

d.(H)| 

-ft 

ND 
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TABLE 3 
SUMMARY OF RECENT ANALYTICAL RESULTS (mg/L) 

May 1990 through November 2004 

D O W N G R A D I E N T 

W E L L S ' 

A N A L Y T E D A T E 

Nicke l 0 5 2 5 4 0 

0 5 2X 4 2 

O f t l M 4 2 

0 4 30 4 2 

11 14 42 

IM 2X 4 3 

12 0 3 4 3 

01 0 7 4 4 

02 IM 4 4 

1)1 10 4 4 

IM 14 4 4 

0 5 31 4 4 

Oft 22 4 4 

0 7 27 4 4 

II) 10 4 4 

Oft 13 4 5 

1 I ) I M 4 S 

IM 2 4 4ft 

1 1 OX 4ft 

0 5 0 4 47 

III 21 4 7 

OS IM 4X 

10 0 7 4X 

1)5 27 4 4 

10 13 4 4 

(M P l H I 

10 14 IH) 

0 4 27 01 

10 11 01 

I>f t0f tu2 

III 1 X 0 2 

IM 24 0 1 

10 14 0 3 

IM 2 0 (M 

II I X I M 

% d e t K t i 

Coef f . o f V a r ( i . d J m e i n ) 

P o t a s s i u m 0 5 2 5 4 0 

Oft IM 4 2 

0 4 3 0 4 2 

(M 2X 4 3 

12 0 3 4 3 

01 0 7 4 4 

I I 2 I M 4 4 

1)3 10 4 4 

IM 14 4 4 

0 5 11 4 4 

'lft 22 4 4 

(i7 27 4 4 

10 10 4 4 

dft 13 4S 

10 0 4 4 5 

' U 24 4ft 

1 1 dX Vft 

IjS ()l) V-

I ' l J I 4 -

DS '14 4X 

Id ( P 4X 

d 5 2 ' ' 4 4 

10 13 4 4 

(M 17 0 0 

10 14 IH) 

(M 27 III 

10 11 01 

'lft Oft 02 

10 1 X 0 2 

0 4 24 0 1 

l ' l 14 0 3 

0 4 20 0 4 

11 IX 0 4 

% d e l e c t i 

Coef f . o r \ i r t j . d . / m e i n ) 

M W ^ A 

( L M D ) 

• OIHIS 

0 . 0 2 7 

0 0 1 2 

• O.IH)5 

• OIKIS 

• 0.IK)5 

l).IH)ft 

O.IK)7 

• O.IHIS 

• OIHIS 

• ().IK)5 

• O.IHIS 

• ').(K)5 

0 . 0 1 4 

0 .032 

0 . 0 1 4 

OIHW 

0 0 2 0 

OIHHS 

0 . 0 0 7 

'I.IH)5 

0 . 0 2 0 

• 0 . 0 0 5 

O.IHIS 

• 0 . 0 0 5 

• O.IK)S 

• l)IH)S 

• O.IHIS 

• 0.(HI5 

0 . 0 1 5 

4X 

0.7X5 

<.! 
54 

S4 

54 

4ft 

ftl 

4X 

S l 

4ft 

4 -

ftt 

Sft 

S'l 

Sll 

•iJ 

5 D 

4 4 

4 4 

4ft 

4 7 

4x 

4 7 

4 4 

4 5 

32 

27 

s ; 

4 4 

4 4 

4X 

V7 

'I.15X 

M W . S A 

• O.IHIS 

• 0.IHI5 

().IK)X 

• O.IH)5 

0 . 0 1 4 

• 0.1X15 

• l).IH)S 

O. l l l l 

0 . 0 3 4 

0 . 0 1 1 

0 . 0 1 1 

O.on 
I I I I I 2 

0 . 0 1 3 

• O.IH)S 

O.IMO 

• l).IK)S 

l).IK)Sft 

• 0 . 0 0 5 

• ().IK)5 

• O.IH)5 

• 0.IHI5 

^ OIHIS 

0 . 0 2 5 

4ft 

o.xxo 

--0 

ftl 

ftl) 

ftl 

hV 

5X 

Ml 

s ^ 

S', 

Sft 

ftft 

SX 

S l 

S l 

4 4 

Sft 

5 4 

S4 

51 

5 4 

ft7 

<̂; 
^ • ' 

ftl 

'(ft 

(,.I)V| 

10 4 4 5 ) 

11 X4 .S , 

12 II 4 S , 

1 2 4ft, 

4 2 y 4ft) 

ft 10 4ft) 

7 2 4ft, 

I I X 4 f t | 

| d 4 4S) 

11 X v s , 

12 1 I 4.S, 

1 2 4 h | 

4 24 4ft 1 

ft 10 '(ft. 

^ 2 4ft) 

1 1 X '(ft 1 

MW.«A 
(E-2t) 

• 0 . 0 2 0 

• o.(H)5 

i i .o .M 

0 0 1 2 

• 0 IH)5 

• OIHIS 

11.024 

d . O l l 

• OIHIS 

0 . 0 1 4 

• O.IKIS 

II.IKIX 

o i i n 

0 . 0 0 5 

0 . 0 2 4 

O.Ol l 

O.OOX 

d.OlX 

O.IHIX 

• O.IHIS 

O.O.U 

• OOOS 

0 .005X 

• 0 . 0 0 5 

• 0 0 0 5 

• 0.(H)5 

0.(H)S 

• 0 . 0 0 5 

0 . 0 2 7 

f<^ 

0 X 1 4 

24 

fto 

ft*" 

ft4 

ftX 

130 

ftl 

ftl 

5 4 

ft4 

x s 

ft

ft'' 

U 

s v 

Sft 

ft J 

fto 

S l 

ST 

4X 

5 4 

ftl 

57 

4 4 

4 S 

ft4 

S7 

ftl 

ft.t 

y-T 

0.2 IS 

M W - 7 A 

( E - 2 5 ) 

• 0.0211 

O.OftJ 

0 . 0 2 4 

ll .OlO 

O.lHIft 

O . l l l l 

0 . 0 2 5 

0 . 0 1 5 

• 0 . 0 0 5 

• O.IHIS 

(I.IH)5 

O.IHIS 

O O P 

O.OIO 

0 1 ) 1 1 

0 . 0 1 3 

• O.IK)5 

I) I)tft 

OOlf t 

OOOX 

0 . 0 1 5 

l ) IK)54 

O.lHIft 

• 0.fK>S 

• ().(K)5 

• 0.(K15 

• (I.IK)S 

• O.IK)5 

0 . 0 2 1 

ftft 

0.4.10 

4 4 

h7 

ftV 

M 

5'( 

no 
SX 

ftl 

1^ 

t̂ -" 

""4 

ftS 

ft4 

ft') 

Sft 

s s 

5 4 

5ft 

? 0 

54 

2X 

ft7 

4 4 

.S7 

24 

M 

S4 

S.S 

ftl 

4 7 

0 2X1 

U P G R A D I E N T 

W E 

M W - S A 

( E 2 7 ) 

• 0 0 2 0 

0 . 0 5 2 

0 . 0 1 4 

0.(KI4 

• II.IHIS 

0 . 0 0 7 

0 . 0 2 2 

O O M 

• IKH)5 

• II.IHIS 

• II.IHIS 

• O.IHIS 

0 . 0 1 3 

II.IKIX 

0 02 

0 02 

0 0 1 2 

0 . 0 4 4 

O.Ol l 

• IIIHIS 

• 0.IHI5 

0 . 0 2 3 

• 0 . 0 0 5 

• 0.(HI5 

• II1X15 

• II.IH)5 

• OIHIS 

• ().IK)5 

•• l).(K)5 

0 . 0 2 7 

4X 

0 . 4 7 4 

4 0 

4 5 

5ft 

S7 

4 7 

I J O 

4 ' ' 

S-r 

4 ^ 

4 '" 

^1 

5 4 

SJ 

S | 

s ^ 

so 
S4 

4ft 

4 4 

4 4 

4 5 

5ft 

ft4 

4 4 

ft4 

I t 

S7 

S4 

sn .O 

4X 

4 7 

0 . 2 4 4 

L L S 

M W - I A 

( E T - O ) 

• 0 . 0 0 5 

• II.IHIS 

II.(KI4 

0 . 0 1 2 

• 0.IH15 

• O.IHIS 

• 0.IKI5 

O.IHIS 

• 0 . 0 0 5 

• l).IH)5 

• l).(K)5 

• O.IHIS 

• 0 . 0 0 5 

0.(KI7 

O O l f t 

0 . 0 1 2 

0 . 0 2 2 

• 0 0 0 5 

0 . 0 1 3 

• O.IHIS 

• I1.IKI5 

• 0.IHI5 

O.IHIV 

O.IHIS 

• ()IK)S 

• 0 . 0 0 5 

• (I.IHI5 

• (KHI5 

• II.(HI5 

•• 0.(H)5 

0 . 0 1 5 

31 

0 . 5 4 2 

M) 

12 

tft 

2ft 

4 4 

lft 

l l 

31 

tx 

-»> 
IS 

ft'l 

S4 

fiV 

4 3 

nx 

" 
75 

ftX 

ftft 

ft7 

ft2 

S7 

S4 

24 

xs 

-") 
•TX 

Xd 

4 -

o.3ft(i 

M W - 2 A 

( E E ( E ) ) 

' 0 0 1 0 

' 0 . 0 3 0 

0 . 0 1 3 

0 lis.s 

0 . 0 3 5 

• (I.IHI5 

0 . 0 1 4 

o.on 
0.0.14 

0 . 0 3 1 

• l)IH)5 

• 0.(H)5 

• OOOS 

O.OOX 

(KI22 

0 0 1 4 

(|.(M4 

I) IMI) 

• 0 . 0 0 5 

O . l l l l 

l).IH)7 

0.01)7 

• (KH)S 

O.OIO 

• ().IHI5 

(KK)Xl 

• 0 . 0 0 5 

• l).IH)S 

• 0 . 0 0 5 

• O.IK)5 

• O.IKIS 

0.l)2ft 

.S.S 

0 4 2 4 

5ft 

S7 

ftX 

7 4 

7X 

.S3 

M 

140 

1211 

x 3 

- 7 

-X 

l l ' l 

XV 

'(X 

I ' ln 

X4 

X4 

ft-

Xft 

7 0 

120 

XO 

120 

l.'ell 

no 
X4 

S7 

110 

M 

ftX 

""4 

V-

d . 2 7 5 

M W - 3 A 

( 2 ) 

• 0.IHI5 

11.012 

• 0 IHIS 

1 ) 0 1 7 

0 . 0 1 7 

0 . 0 4 1 

0 .012 

• 0 . 0 0 5 

• II.IHIS 

• I).IHI5 

• OIHIS 

• IKKI5 

0 011 

• O.IHIS 

0 . 0 1 4 

0 . 0 0 4 

II.OIO 

0 .021 

ll.(H)7 

• 0.(HI5 

• 0 . 0 0 5 

o.olo 
• O.IHIS 

• 0 . 0 0 5 

• 0 . 0 0 5 

• ().IH)S 

• ().(HI5 

• II.IKIS 

• 0 . 0 0 5 

0 .012 

4 1 

0.X12 

4 4 

^ b 

52 

XO 

ft7 

150 

ftl 

^ 1 

ftl 

44 

120 

XII 

-V 

4 4 

Sft 

42 

ftS 

Sft 

ft2 

4 3 

17 

4 5 

54 

41 

ftft 

2S 

S l 

4 4 

P O 

•;'; 

4 7 

0 . 4 4 1 

F 

• O.OIO 

• 0.0.10 

• II.(HI5 

0 .01 

0 . 0 1 1 

0 . 0 1 2 

0 . 0 1 5 

O.lHIft 

0 . 0 5 2 

0 . 0 1 1 

(|.IH)4 

• 0 . 0 0 5 

0 . 0 2 5 

• OIKIS 

0 . 0 1 3 

• 0.1H)5 

• II.IKI5 

• II.IHIS 

- 0 . 0 0 5 

O.Otft 

5ft 

0 4 5 3 

S4 

5ft 

57 

ftT 

ftn 

S4 

Sft 

ft 2 

If. 

s o 

5 4 

4ft 

.ST 

4X 

5 0 

3x 

5ft 

SJ 

52 

4ft 

4 4 

0 | S 4 
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TABLE 3 
SUMMARY OF RECENT ANALYTICAL RESULTS (mg/L) 

May 1990 through November 2004 

DOWNGRADIENT 
WELLS' 

ANALYTE DATE 
S c l c n i u i n 0 5 2 5 4 0 

OS 2 X 4 2 

I I f t l M 4 2 

0 4 3 0 42 

II 14 42 

(M 2'< 4 3 

12 0 1 4 1 

01 0 7 V4 

02 IM 4 4 

0 3 10 4 4 

0 4 14 4 4 

0 5 3 1 4 4 

Oft 22 4 4 

0 7 2 7 4 4 

III 10 4 4 

Oft 11 4 5 

I O I M 4 5 

(M 2 4 4ft 

11 OX 4ft 

0 5 0 4 4 7 

10 21 4 7 

I ) S I M 4 X 

1 0 ( ) 7 4X 

OS 2 ' ' 4 4 

10 13 4 4 

0 4 17(H) 

10 | 4 IH) 

0 4 27 01 

10 11 01 

Oft Oft 1)2 

III 1 X 0 2 

04 24 03 

10 14 03 

IM2(I(M 

11 1X04 

% delects 

Coef f . o f V i r ( t . d . / i t i e « B ) 

Si K I T (IS 2 5 4 0 

0 5 2 x 42 

Oft IM 42 

0 4 30 42 

11 14 42 

* U 2 K 4 1 

12 0 3 4 3 

01 0 7 4 4 

02 I M 4 4 

1)3 10 4 4 

'M I V ' M 

d S 31 44 

dft J J 44 

( 1 ^ 2 " 44 

10 10 44 

'lft 13 4 5 

I D ' U 45 

i U 24 4ft 

1 1 (IX 4ft 

(IS (|»( V7 

l d 2 l 4 - ' 

()S 0 4 4X 

1 0 n 7 4X 

0 5 2 7 4 4 

III 1 1 4 4 

0 4 17 (K) 

10 14 IH) 

04 2 7 0 1 

10 11 01 

Oft Oh 1)2 

l ' l 1 X 0 2 

0 4 24 1)1 

lu 14 0 3 

'M 20 0 4 

11 t X i M 

% d e t e c t i 

Coef f . o f V i H s d / m e i n ) 

M W - 4 A 

( I A < I ) ) 

IMKIS 

0 (K)S 

0.005 

II.IKI5 

II.IHI5 

0.IHI5 

OIHIS 

0 IHI5 

0IHI5 

0.(^15 

O.IHIS 

().(KI5 

O.IKIS 

O.IHIS 

II.(K)5 

II.IKIS 

O.IH)5 

O.IH)5 

O.IH)5 

0.IKI5 

O.IHIS 

0.005 

0.(H)5 

(KKIS 

(MHI5 

II.IKIS 

ii.(KI5 

II.IH)5 

O.IHIS 

< 11.005 

-3 

ND 

• 0 0 1 

• ' l . m 

• '1.01 

' d.m 

• ' l . d l 

d . d j 

' i ) i i i 

n . d l 

• O.'M 

• m i l 

' D.nl 

- nm 
n.'H 

1) 01 

• n . n l 

n.m 

< 1) 'HIS 

7 

ND 

MW 

• ().IH)5 

-SA 

10 4 4 5 , 

• l).IH)5 111 X 4 S , 

• i )(H)5 112 I t 4 5 ) 

• l).(H)5 11 2 4ft) 

• l).IK)5 {4 24 4ft) 

• 0 . 0 0 5 Ih I 0 4ft) 

• O.IKIS (7 2 4ftJ 

• ().(H)5 111 X 4f t | 

• l).(H)S 

• l)IH)S 

• 0.IHI5 

• O.IKIS 

• ().IK)5 

0.0.10 

• l)IH)5 

• 0.(K)5 

• l).(H)S 

• O.IH)5 

• 0 . 0 0 5 

• 0 . 0 0 5 

• 0.005 

• ().IKI5 

- 0.(K)5 

' O.IHIS 

0 

ND 

• n. 'M ( 

• n ' M ( 

D'M ( 

• d i l l ( 

d . 'H ' 

• ' H l l 1 

• ( H l l 

• ' H l l 1 

- d i l l 

d n l 

' ( i n i 

• 0.01 

• IIIH 

• O.lll 

0.02 

• O.lll 

o . d l 

• o . d l 

' o . d l 

• O O I 

O.'M 

0 III 

0 (105 

4 

ND 

K I V V . s , 

11 x v s , 

12 11 4S| 

1 2 4ft, 

4 2 4 4ft 1 

ft l ' l vft, 

" 2 4ft, 

11 X Vfti 

MW.«A 
(E-2«) 
O.IKIS 

O.IHIS 

II.IKIS 

II.IK15 

0.IK15 

OIHIS 

0.IHI5 

OIHIS 

IKHI5 

i).(K)S 

().(H15 

d.lH)S 

O.IKIS 

o.(H)5 

0 . 0 0 5 

0 . 0 0 5 

O.IH)5 

I)IHI5 

0.IHI5 

OIHIS 

O.IH)5 

II.IHIS 

IKHIS 

d.lHIS 

d iHIS 

0.005 

O.IKIS 

O.IHIS 

II.(K15 

- I1.(K)5 

.1 

ND 

O O I 

( I ' l l 

d . d l 

' l . d l 

m i l 

m i l 

D 111 

m i l 

n.nl 

n.m 
m i l 

m , l 

m i l 

1)1)1 

m i l 

d i ) | 

d.m 

n.m 
0.01 

d O l 

O.Ol 

O.IM 

d . d l 

d . d l 

DIM 

D.dl 

0 .01 

DDI 

nnos 

7 

ND 

MW-7A 
(E-2$) 

O.IH)5 

0.(H)5 

II.IKIS 

().(H)5 

OIKIS 

O.IKJS 

O.IHIS 

()IH)5 

().IK)5 

l)IH)S 

0 . 0 0 5 

O.IKIS 

II.(K)5 

0 . 0 0 5 

O.IHIS 

11.005 

O.IH)s 

0 IH)5 

O.IHIS 

0 IK)5 

O.IHIS 

I).(HI5 

O.IKIS 

O.OOS 

0.(K)5 

0.005 

O.IHIS 

O.IHIS 

0 (H)S 

II 

ND 

001 

o o l 

n . d l 

n.'M 

nm 
nm 
m i l 

nm 
m i l 

n u [ 

' H l l 

' ) n \ 

d i l l 

d i l l 

'l.m 

o.ni 

d.Ol 

0.112 

O.OI 

O.OI 

O.OI 

1)01 

n.Ol 

nm 
m i l 

(IOI 

d o l 

d.lH 15 

10 

N D 

UPGRADIENT 
WELLS 

MW-tA 1 MW-IA 
(E27) 1 (ET-O) 
O.IHIS 

IKHIS 

0 IHIS 

0.(HI5 

II.IHIS 

0.1K)5 

0 . 0 0 5 

0.IHI5 

0 . 0 0 5 

IIIHI5 

0 IH|S 

OIHIS 

0.(H)5 

O.IKIS 

' I (HI5 

II.IH15 

IKKIS 

0 . 0 0 5 

l).(K)S 

0 0 0 5 

0 . 0 0 5 

OIHIS 

0 . 0 0 5 

i).{H)5 

0 (H)5 

0.(K)5 

l).IH)S 

0.005 

l).IK)5 

O.IKIS 

. 1 

ND 
O.OI 

d O I 

( I D l 

0 0 1 

d. l l l 

n.ni 

n n i 

m i l 

nm 
n . d ] 

l ) ' ) l 

m i l 

n.'M 

IKM 

m i l 

nm 
o.m 
O.Ol 

O.OI 

0 0 1 

0 . 0 3 

0 .01 

0 .01 

0.1)1 

OOI 

o. l l l 

OOI 

D.dl 

l).(H)S 

7 

ND 

• 0.IKI5 

• OIHIS 

• l).IH)5 

(I.IK)5 

0.1 M)5 

l).(H)5 

II.IHI5 

O.IKIS 

0.IKI5 

II.IKIS 

0 . 0 0 5 

II.IH15 

0 0 0 5 

0 . 0 0 5 

().(HIS 

O.O05 

D.IH 15 

l).IK)5 

0.(Kl5 

11.005 

0 . 0 0 5 

0 . 0 0 5 

OIHIS 

0 IH)5 

0 I H ) 5 

0 . 0 0 5 

(KH)5 

().IHI5 

O.IH)5 

l).(H)5 

0.005 

-3 

N D 

• O.OI 

' O.OI 

• O.OI 

• (KM 

' (KM 

d O l 

' ' 1 0 1 

' I .n l 

d . n l 

• I IOI 

• n.Dl 

n o l 

n . d l 

n.'H 

• n . d l 

n.'H 

• D d i 

' O.OI 

0 01 

' 001 

' O.OI 

O.IM 

• 001 

• ( l . m 

• 0 0 1 

• 0 .01 

• 0 .01 

• 11.01 

D O l 

• I) (HIS 

7 

N D 

MW-2A 

(EE(E)) 

• O.IH)2 

• IKHI2 

• 0.(HI5 

• O.IH)S 

• O.IK)S 

• l).IK)5 

• O.IH)5 

• II.(H)5 

• II.IH)5 

• 0.IKI5 

• OIHIS 

• 0 . 0 0 5 

• O.IHIS 

• 0 IK15 

• 0.(KI5 

• (IIH)S 

• ii.{)(i!^ 

- O.IHIS 

• 0.IHI5 

• 0.IH15 

• 0.(H)5 

• 0 . 0 0 5 

• 0 . 0 0 5 

• ()IH)5 . 

O.IHIX 

• OIHIS 

• 0 . 0 0 5 

• (KK|S 

• (KHI5 

• O.IHIS 

• 0.(K)5 

• 0.005 

I) 

ND 

O.OIO 

• 0 01 

0 . 0 1 

o . l l l 

• m i l 

• ( H l l 

• l ) U \ 

- ' H l l 

d i i s 

d . n l 

• d . n l 

• i i .n i 

• i i ' H 

i i ' H 

n n l 

n . d l 

O.dl 

DIM 

• O.OI 

• 0 01 

• II.OI 

• 0.(11 

• 0 .01 

• 0 0 1 

• (l.Ol 

• o o l 

• ' l . m 

• 0 .01 

• d. l l l 

o . d l 

• I) (HIS 

1 

ND 

MW-3A 
(2) 

I).IKI5 

(I.IKI5 

O.lKis 

O.IKIS 

0 . 0 0 5 

II.IH 15 

0 . 0 0 5 

D.IH 15 

O.OOS 

I).(KI5 

II.IHIS 

II.IKI5 

II.IKI5 

O.IKIS 

O.IKIS 

O.IKIS 

O.OOS 

0.IH15 

O.OOS 

0 . 0 0 5 

OOOS 

().(H)5 

().(HI5 

l)IK)5 

l).(H)5 

O.IH)S 

0 . 0 0 5 

II.IKI5 

0 . 0 2 4 

0.(K)5 

0 

ND 

om 
0 .01 

d.Ol 

11.01 

o . d l 

1)01 

I).(12 

n d l 

n . d l 

n . d l 

m i l 

d d i 

d i l l 

(HM 

(KM 

d . n l 

0 . 0 2 

0 .01 

0 .01 

O.Ol 

O.IM 

O.OI 

o . d l 

1 )01 

O O I 

O O I 

O.'M 

0 0 1 

d OOS 

7 

ND 

V 

0.0(M 

• II.IHI2 

• O.IHIS 

O.lHIft 

• ii.(H)5 

- II.IHIS 

• O.IHIS 

O.OIft 

' II.IH)S 

0 . 0 0 5 

0 . 0 2 4 

• 0 0 0 5 

• 0.OO5 

• II.IKIS 

• 11.005 

• 0 . 0 0 5 

• IMK)5 

• 0.(H)5 

- 0 . 0 0 5 

' O.IH)5 

17 

N D 

• (IOOI 

( K i l o 

O.om 

' l . d l 

• ' i . 'H 

• (KM 

• d . l l l 

• IKM 

11.03 

• I I I I I 

0 .01 

0 . 0 3 

- O.OI 

• O.OI 

- O.Ol 

- ool 
- 0 0 1 

' ( I d l 

• d . d i i 5 

- , 1 

ND 
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TABLE 3 
SUMMARY OF RECENT ANALYTICAL RESULTS (rag/L) 

May 1990 through November 2004 

OOWNCRAOIENT 

WELLS' 

ANALVTE DATE 

Sodium 05 25 40 

05 2x 42 

Oft IU 4.1 
04 30 y i 

11 14 42 

(U 7X41 

12 03 v3 

01 ( | - ' 4 4 

<i: l U 4 4 

0^ 10 44 

(M IV 44 
05 1! 44 

dft j 2 44 

07 27 44 

10 10 44 

Oft 1 1 45 

10 04 45 
n4 .'V Vft 

1 1 IIX 4ft 

05 (14 47 

10.-.1 47 

05 (M4X 

I 0 ( | 7 4X 

05 27 44 

10 13 V4 

'M 17 IKl 

10 14 IK) 

04 27 01 

1 " I I 01 

Oft Oft ll.l 

10 1X02 
(M 24 03 

10 1401 

l»4 20(M 

II IS04 

% detects 
(oelT. ofVir(td./iiietn* 

Thallium " 5 25 40 
Oft (,4 42 
04 tl, 47 

( ^ 2X 43 

12 113 43 

III (1744 

02 04 44 

"^ 10 44 
iM 14 44 

'*5 3l 44 

' " ' 2 2 44 
117 77 4 4 

1 4 4 

dft 1^ 4 5 

10 04 4S 

d 4 24 4ft 

11 i | ^ 4 f t 

n s i|>, I i 

id 2 1 4 -
dS ( ,4.w 

I d ' P V X 
OS 2-! 44 

10 1144 

04 17 IKl 

10 14 (KI 

04 27 III 

HI II (II 

(lft nft 02 

10 | x n 2 
04 74 1); 

to 14 03 

" 4 Jd IM 

11 I M U 

"''• d e t e c t s 

(oeff ofVird.d.ymein) 

M W - 4 A 

( 1 A ( I ) ) 

27(HI 

2ft(H) 

Jft(HI 

1700 

J KHl 

2ft(H) 

25IH) 

24(HI 

2 7 0 0 

2 5 0 0 

2 7 0 0 

2.too 

2X00 

2ft(HI 

2 1 0 0 

2IIK) 

241K) 

2 2 0 0 

22IHI 

2 2 0 0 

2IHK1 

2KKI 

22(HI 

22IHI 

2KHI 

20(HI 

2KHI 

2IKHI 

2IKMI 

2 3 0 0 

4 7 

0 . 1 1 7 

• IIIHI5 

- O.IHIS 

• 0.IK)5 

• i).IH)S 

• 0 . 0 0 5 

• D.'H)S 

• I I ' H I S 

• ' I . IHlS 

• l i n n s 

' I . n n s 

• ' l . lHlS 

d n(i2 

• d i l ' i l 

• m i ' i l 

1)11(11 

D ' H ) ! 

' D.lHll 

• O.IHH 

• IHHH 

' II.IKII 

• II.IKI12 

II.IKII 

' II.IHM 

• O.IHM 

• (KKI2 

• (IIK12 

• IKHI2 

0 OOJ 

< OIHll 

. 1 

N D 

M W - S A 

14(HI ( I I I 4 4 S | 

3X(H) (11 X 4 5 ) 

IXlHI ( 1 2 I I 4 5 l 

3XIH1 l l 2 4ft, 

421X1 14 2 4 4ft) 

37IHI lft I l l 4 f t l 

IXIKI P 2 4ft, 

.IftlKl 111 X 4ft) 

t . io i i 

IHHI 
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TABLE 3 
SUMMARY O F RECENT ANALYTICAL RESULTS (rag/L) 

May 1990 through November 2004 

DOWNGRADIENT 
WELLS' 

A N A L Y T E D A T E 

Vajiaridini 0 5 2 5 4 0 

oft 0 4 4 2 

0 4 .10 4 2 

0 4 2 X 4 1 

12 11.14.1 

111 (17 4 4 

02 0 4 4 4 

1)1 10 4 4 

(M 14 4 4 

0 5 .11 4 4 

Oft 22 4 4 

0 7 27 4 4 

10 10 4 4 

Oft 1.1 4 5 

11104 4 5 

0 4 24 4ft 

1 1 o n 4ft 

OS 0 4 4 7 
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1)5 (M 4X 

1(1(17 4K 

(15 27 4 4 

1(1 1 1 4 4 
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l « 2 7 l ) l 

10 II 111 
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10 IX 02 

(14 24 0.1 
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TABLE 3 
SUMMARY OF RECENT ANALYTICAL RESULTS (mg/L) 

May 1990 through November 2004 

D O W N G R A D I E N T 

W E L L S ' 

A N A L Y T E O A T E 

M I N E R A L S 

A lka l in)t> 115 2,^ 40 

115 2X 42 

Oft 0 4 42 

04 .1(1 42 

I I 14 42 

04 2 X 4 1 

12 0.14.1 

01 1)7 44 

02 04 44 

1)1 10 44 

(M 14 44 

05 1 | 44 

Oft 22 44 

07 27 44 

10 10 44 

Oft 1.145 

10 04 45 

04 24 4ft 

1 1 OX 4ft 

OS 04 47 

10 21 47 

05 1)4 4X 

1()()7 4X 

05 27 44 

10 1.144 

04 17 00 

1(1 141X1 

04 27 1)1 

10 I I 01 

Oft Oft 02 

10 1X02 

04 24 0.1 

I I I 14 0.1 

04 20 04 

I I 1X04 

•/• d « K U 

Coc i r . o r V i r ( i . d , / n m i l ) 

A m m o n i a ')5 2^ 40 

OS 2X 42 

Oft 04 42 

0 4 .10 42 

11 14 42 

04 2X 4.1 

12 014 .1 

d l 07 44 

02 (14 44 

i l l 14 44 

04 14 44 

dS 11 44 

dft 22 44 

d - ; 7 44 

dft 1 1 4S 

| d d 4 4S 

d4 24 4ft 

1 1 ox Oft 

d5 ()4 47 

10 21 4 ^ 

05 ()4 4X 

l ( ) l ) 7 4X 

05 27 44 

1(1 11 44 

04 17 1X1 

10 141X1 

114 27 111 

1(1 I I 01 

Oft Oft 1)2 

1(1 1X02 

(14 24 l l. l 

10 14 0.1 

04 2d (14 

11 H (14 

* / . d c l K i s 

C w l T . o r \ ' i r ( i . d . / m m i > 

M W - « A 

( I A < I ) ) 

17(1 

140 

140 

1.10 

1.1(1 

140 

121) 

I f t l l 

IftO 

IftO 

1.1(1 

15(1 

150 

140 

140 

1.10 

l.K) 

l.K) 

140 

1411 

140 

IhO 

150 

IftO 

IftO 

140 

IftO 

IftO 

IftO 

150 

IIHI 

o.nxi 

1 4(1 

1 4 

1 5 

l.f) 

1 1 

1 4 

1 4 

1 '. 

1.5 

1 ft 

1 ft 

l.< 

1 5 

1 5 

1 ft 

1 5 

1 ft 

l . l 

1 7 

1.5 

2.4 

1 1 

1 5 

1 .1 

1.4 

1.4 

1 .1 

1 10 

1 10 

4 ^ 

11 204 

M W - S A 

12(1 

1.10 

120 

1.10 

120 

120 

I I O 

l. l l) 

1.10 

120 

1211 

1.1(1 

4X 

120 

120 

no 
1.10 

140 

120 

l.K) 
140 

1.10 

1.10 

121) 

KHl 

0.07.1 

2 11 

1 4 

1 M 4 

1 4 

1 4 

1 •( 

1 X 

1 T 

1.4 

1.x 
1 X 

1.5 

2 0 

l . f t 

!.•' 
1 .1 

1.4 

1 4 

1 4 

1.4 

1 7 

1 K l 

1 10 

4ft 

0 15^ 

10 4 45) 

11 X 45) 

12 11 45) 

1 2 4f t | 

4 24 4ft) 

ft II) 4ft) 

7 2 4ft) 

1 1 X 4ft) 

I d 4 ' ) 1 , 

] | X 4 l i 

12 11 4 5 , 

4 24 4ft 1 

ft 111 dft 1 

" 2 4ft 1 

I I X 4ft , 

MW-«A 
(E-l«) 

4 1 

12(1 

12(1 

120 

110 

140 

I I O 

120 

120 

120 

1.10 

1211 

1211 

1211 

120 

120 

12(1 

120 

110 

12(1 

120 

12(1 

l . l l l 

1 111 

l . l l l 

l . l l l 

1411 

1211 

1.1(1 

110 

IIHI 

O.Oft.l 

d . 

I.X 

1 X 

2 d 

2 d 

1 1) 

1.4 

2.1) 

1.4 

1.4 

2 0 

1 X 

1 " 

1 X 

1.x 

1.x 

l.ft 

I.X 

1 4 

1 7 

1 ' 

1 1 

1 X 

1 " 

1 7 

1 4 

1.7 

1 40 

1 ftll 

47 

0.(141 

MW-7A 
(E-25) 

fto 

n i l 

12(1 

no 
110 

no 
KHl 

120 

120 

120 

I K ) 

12(1 

120 

120 

120 

121) 

120 

no 
120 

120 

IftO 

140 

140 

120 

120 

140 

120 

l.K) 

120 

KH) 

0.041 

2 n 

1 X 

1 X 

1 X 

1 4 

1 X 

1 X 

1 X 

1 X 

1 X 

1 4 

1 • 

1 -

1 ft 

1 . " 

1.7 

I.X 

l.ft 

1 X 

0 Xft 

l . l 

1 7 

1 2 

1 ft 

1 X 

1 ft 

1 10 

1 K l 

47 

0.142 

UrCRAOIENT 
WELLS 

MW-tA 
(EJ7) 

ftft 

I K l 

12(1 

12(1 

IIHI 

140 

I I O 

120 

120 

120 

45 

120 

n i l 

1211 

120 

12(1 

120 

12(1 

120 

I I O 

120 

120 

140 

I K ) 

120 

120 

I.W 

121) 

1 .ID.O 

141) 

IOO 

0.0X1 

1 42 

1 2 

1 2 

l . l 

1 ' 

1 .1 

1 > 

1 > 

1 4 

1 1 

1 ft 

1.5 

1.4 

1 5 

1.5 

1 5 

I.X 

1.1 

l.ft 

1.4 

1 4 

1 2 

1 5 

l.ft 

1.5 

1 2 

1.2 

1 4 

I . IO 

47 

11.112 

M W - I A 

( E T - O ) 

IftO 

Ixo 

IXO 

150 

140 

l.K) 

220 

1.10 

IftO 

IftO 

24(1 

240 

IhO 

240 

200 

241) 

140 

.IftO 

211) 

4.10 

.120 

4ft0 

4X0 

ft(H) 

4X0 

5(H1 

140 

4X0 

4 2 0 

5.W 

4 7 0 

IOO 
( ) .4 f t l 

2.1 

l . l 

1 0 

0 47 

0 4 " 

1 1 

1 11 

1.11 

1 II 

1 1 

11 Xft 

1 2 

11 x^ 

1 1 

0 .4^ 

0 .41 

0 42 

I..K) 

O.XI 

1.2 

0 45 

1.4 

0.ft2 

1 1 

0 4ft 

1 2 

1 .1 

1.1 

11 "X 

11.^1 

47 

11.201 

M W - I A 

( E E ( E ) ) 

12ft 

1.14 

1411 

220 

1711 

140 

140 

21(1 

2 K I 

220 

2(K1 

170 

.1.10 

210 

111) 

200 

121) 

210 

240 

2ft() 

.1.10 

240 

2ft() 

.110 

120 

2X0 

100 

270 

220 

220 

400 

111) 

KHl 

I1.22X 

0 X4(l 

2 IHH) 

1.40 

1 1 

1 2 

(1 ftft 

1 2 

1 2 

1 1 

1 2 

1.4 

1 2 

1 ft 

n i 

1 4 

11.x-" 

1.40 

d.XX 

l.ftO 

1 

1.5 

0.4.1 

0.7X 

0 X 1 

1 5 

1 

1 1 

0 xft 

1 1 

0 ^ 4 

O.XX 

47 

(1 2 " 1 

M W - 3 A 

(2 ) 

2(H) 

240 

2(H) 

|7() 

140 

2(H) 

IXO 

210 

2IH1 

2IH) 

2(H) 

2(H) 

2(H) 

2(H) 

211) 

2(H) 

2(H) 

140 

|7(1 

140 

21H) 

210 

210 

210 

220 

2(10 

22(1 

2(H) 

220 

2(H) 

KHl 

0.071 

l.2(B( 

1 2 

1 2 

1 2 

1 1 

0 X 4 

d 4X 

1 2 

1 2 

i , 4 < 

1 1 

1 1 

1 2 

1 .1 

1 1 

1..1 

1.7 

1.5 

l.ft 

1 4 

I..1 

1 I) 

1.4 

1.2 

1 5 

1 4 

1 1 

0 44 

1 411 

47 

0 | 14 

r 

171 

154 

1411 

240 

2(H) 

140 

IftO 

2ft l l 

.140 

2 K ) 

170 

140 

140 

IXO 

IftO 

140 

120 

120 

l.K) 

120 

KHl 

0.15X 

II.OftO 

(1..120 

11. l . ld 

• 011^ 

• 0 1)5 

O.O" 

i ) 4 f t 

0.(15 

• 0 05 

().2ft 

)).ft2 

()..l 

()..14 

0 04X 

(l.ft 

0.2 

o.xo 
0 71 

0..14 

0 ftx 

x.l 

0 X 2 1 
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TABLE 3 
SUMMARY OF RECENT ANALYTICAL RESULTS (mg/L) 

May 1990 through November 2004 

DOWNGRADIENT 

WELLS' 

A N A L Y T E D A T E 

B)cart)onale 

l a s C a C O . l ) 

l a s C a C O l ) 

05 25 40 

05 2X 42 

Oft 04 42 

04 10 42 

11 14 42 

IHt 2X 4.1 

12 0.1 4.1 

01 117 44 

02 04 44 

0.1 10 44 

04 14 44 

05.11 44 

Oft 22 44 

07 27 44 

10 10 44 

Oft 11 4 1 

10 04 45 

1)4 24 % 

11 OX 4ft 

01 04 47 

10 21 47 

05 04 4X 

10 07 4X 

05 27 44 

10 1.144 

04 17(H) 

10 1 4 0 0 

04 27 01 

10 I I 01 

Oft Oft 1)2 

II) 1X02 

04 24 0.1 

10 14 U j 

( U 20 1)4 

I I I H 0 4 

% d « I R t > 

Toc f f . • r V i r d . d J m n n ) 

Cart)onatc 

l a i C a C O l ) 

05 25 41) 

05 2X 42 

Oft 04 42 

04 .10 42 

11 14 42 

()4.2S,4.1 

12 0.193 

1)1 0 7 4 4 

02 .04 . (>4 

0.1 10 44 

1)4 14 44 

0 1 .11 44 

Oft 22 44 

d ^ 27 44 

II) 10 44 

Oft l.l 45 

Id 04 45 

' M 24 4ft 

1 1 dX 4ft 

05 (14 47 

Id 21 47 

'15 04 4X 

1()I)7 4X 

05 27 44 

1(1 1 1 4 4 

04 17(H) 

10 14 IHI 

04 27 01 

10 I I 1)1 

dft Oft 02 

Id 1X02 

114 24 01 

Id 14 01 

04 20 04 

I I 1X(M 

% d r t f c f i 

C o f i r . o f V a r d . d . / m f i n ) 

MW-4A 
(•A(l)) 

170 

140 

140 

150 

1.10 

140 

120 

IftO 

IftO 

IftO 

150 

1.10 

l.K) 

140 

140 

I K ) 

1.10 

l.K) 

140 

1411 

14(1 

IftO 

I K ) 

IftO 

IftO 

140 

IftO 

IftO 

IftO 

IXO 

IOO 

O.OSX 

• 10 

- 10 

10 

10 

0 

N D 

120 

l.K) 

120 

l.K) 

120 

120 

I I O 

1.10 

no 
120 

120 

I K ) 

4X 

120 

121) 

l.K) 

I K ) 

140 

120 

1.10 

140 

1.10 

1.10 

14(1 

KX) 

().07ft 

0 

0 

0 

0 

0 

0 

• 1(1 

• 10 

• 10 

• 10 

10 

10 

I d 

10 

10 

I I I 

111 

• 10 

' I I I 

• 111 

• 1(1 

• 1(1 

• 1(1 

• 10 

• 10 

• 1(1 

• 10 

' 10 

10 

1 

0 

N D 

(1114 45) 

I I I X 45) 

112 11 45) 

| 1 2 4ft) 

(4 24 4ft) 

(ft 10 4ft) 

(7 2 4f t | 

( 1 1 X 4ft) 

( 1 0 4 41) 

111 X 4 5 i 

112 11 4Si 

1 1 2 4ft) 

l 4 24 4f t , 

(ft I d d f t i 

(7 2 4f t , 

1 1 1 X . l f t . 

MW.4A 
(E-2«) 

45 

1211 

12(1 

12(1 

11(1 

140 

I I O 

120 

120 

120 

1.10 

12(1 

120 

12(1 

120 

120 

120 

120 

I I O 

120 

120 

120 

1.10 

1.1(1 

I K ) 

1.10 

140 

120 

no 
140 

KH) 

O.Oftft 

' 10 

• 10 

• II) 

10 

• 111 

• 111 

' I d 

• I d 

Id 

• I d 

• I d 

H) 

' I d 

I d 

10 

• 10 

• 1(1 

- 10 

- 10 

- I l l 

• 10 

• II) 

• I d 

• 10 

• I d 

• I d 

' 1(1 

• 1(1 

• 1 

(1 

N D 

MW-7A 
(E.25) 

fto 

l l l l 

120 

I.Kl 

110 

no 
IIHI 

120 

120 

120 

1.1(1 

12(1 

120 

120 

120 

120 

12(1 

I K l 

120 

120 

I f t l l 

140 

14(1 

120 

120 

140 

120 

1.10 

140 

KH) 

0.044 

' I I I 

-. 10 

• I I I 

• 10 

• 111 

• 111 

10 

• 10 

• 10 

• 10 

10 

I d 

• 10 

10 

' 10 

• 10 

• 10 

• 10 

- II) 

0 

• 1(1 

• 1(1 

• 10 

• 1(1 

• 1(1 

1(1 

• 10 

10 

• 1 

1 

N D 

U K R A D I E N T 

W E 

M W - t A 

( E 2 7 ) 

ftft 

no 
120 

120 

KH) 

140 

I I O 

120 

1211 

12(1 

45 

12(1 

I.Kl 

120 

120 

120 

120 

120 

120 

no 
12(1 

12(1 

140 

1.10 

120 

120 

I K l 

120 

I K l 

170 

KHl 

11.1117 

K l 

1(1 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

Id 

Id 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

I I I 

II) 

ID 

1 

0 

N n 

L L S 

M W - I A 

( E T - O ) 

IftO 

IXO 

1X0 

I.Kl 

140 

1.10 

22(1 

I K l 

IftO 

IftO 

240 

240 

IftO 

240 

2(Hl 

240 

140 

.IftO 

2K) 

4 K ) 

.120 

4ft0 

4X0 

ft(H) 

4X0 

I IX) 

140 

4X0 

420 

5.K) 

5X0 

IIHI 

0.474 

• 10 

• U l 

10 

K l 

1(1 

0 

N D 

M W - 2 A 

(EE(E)) 

12ft 

114 

140 

2211 

17(1 

140 

140 

210 

2.10 

220 

2(H) 

170 

.1.10 

210 

. n i l 

200 

.120 

21(1 

240 

2ftO 

.1.10 

240 

2ft() 

.110 

120 

2X0 

.KH) 

270 

220 

220 

4(H) 

.1X0 

IOO 

0 240 

• 0 0 1 

0.1 

• 10 

' 10 

• 10 

• 10 

• 10 

- 10 

10 

• ID 

I d 

• 111 

Id 

• I d 

K l 

• I d 

• I d 

• 10 

10 

• 10 

- 10 

• 10 

' 10 

• II) 

10 

• II) 

• 10 

111 

• 10 

• 10 

• 1(1 

• 1 

0 

N D 

MW-3A 
(2) 

2IH1 

240 

2(H1 

170 

140 

2(H) 

1X0 

210 

2m 
2(H1 

2(HI 

21H1 

2IH1 

2IH) 

210 

2(HI 

2(HI 

1'*0 

170 

140 

2(H1 

2111 

21(1 

210 

220 

2IH) 

220 

2(H1 

220 

24(1 

KHl 

0 074 

I I I 

10 

10 

1(1 

10 

111 

10 

1(1 

10 

10 

K l 

l ' l 

I ' l 

l ' l 

1') 

10 

10 

10 

10 

1(1 

1(1 

10 

10 

10 

K l 

10 

10 

10 

1 

0 

N D 

172.5 

15.1ft 

140 

240 

2(H) 

140 

IftO 

2ft() 

.140 

2.10 

170 

140 

140 

1X0 

IftO 

140 

120 

120 

1.10 

151) 

IIH) 

0..14ft 

0.5 

0.5 

10 

0 

n 
0 

0 

0 

0 

0 

d 

'1 

d 

'1 

111 

I d 

I d 

I d 

I d 

10 

10 

10 

10 

10 

I I I 

10 

10 

0 

I d 

1(1 

10 

1 

ft 

N D 
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TABLE 3 
SUMMARY OF RECENT ANALYTICAL RESULTS (mg/L) 

May 1990 through November 2004 

DOWNGRADIENT 
WELLS' 

ANALYTE DATE 
Chloride 0 5 2 5 4 0 

0 5 2X 42 

Oft 0 4 42 

0 4 10 42 

11 14 42 

114 2X 4.1 

12 0 1 4 1 

0 1 0 7 4 4 

02 0 4 4 4 

0.1 10 4 4 

0 4 14 4 4 

0 5 .11 4 4 

Oft 22 4 4 

1)7 27 4 4 

10 10 4 4 

lift 11 4 5 

10 1)4 4 5 

0 4 2 4 4ft 

11 OX 4ft 

0 5 0 4 4 7 

10 21 4 7 

0 5 (M 4X 

l ( 1 0 7 4X 

0 5 27 4 4 

10 1.144 

0 4 17 IHI 

10 14 0 0 

0 4 2 7 01 

10 I I 01 

ftft Oft 0 2 

10 1 X 0 2 

1)4 2 4 0 1 

10 U O J 

0 4 2 0 1 ) 4 

I I 18 0 4 

' / . d t t c c a 
C M f C o f V i r l L d J n i n a ) 

roD Oft 0 4 4 2 

0 4 .10 42 

0 4 2X 4 J 

0 5 0 4 4 7 

10 2 1 4 7 

0 5 05 ' 4H 

10 0 7 9 8 

0.5 2X 4 4 

10 1 3 9 9 

114 17 (HI 

1(1 14 (HI 

'14 27 1)1 

111 II 111 

()ft dft 02 

Id IX 02 

1)4 24 111 

Id 14 11.1 

'14 211 114 

11 IX (14 

% d r t f c t s 

MW-4A 
(IA(I)) 

4ft(HI 

41(H1 

411X1 

.14(H1 

4X00 

4(HH1 

.14(H) 

.IXIHI 

4.1IHI 

.IXIHI 

4(HH) 

.1400 

5IHH) 

4ft(H) 

44(H) 

45IH) 

4600 

47(H) 

17(H) 

15(H) 

5(HH) 

4 2 0 0 

5ft(H) 

57IH) 

410(1 

.17(H) 

4 2 0 0 

.Ift(H) 

4 0 0 0 

4 4 0 0 

4 7 

0.1 .IX 

• 5 .0 

IIHI.O 

IftO 

IX 

I K l 

52 

ftXIl 

KHHl 

l.lll 

170 

^ 4 

40 

15(1 

lft 

l x 

I". 

I'H) 

MW-SA 

ftlOO ( 1 0 4 4 5 ) 

ftWH) 1 1 1 X 4 1 ) 

ft4IHI ( 1 2 1 1 4 5 ) 

ft5(H) (1 2 4ft) 

74(H) ( 4 2 4 4ft) 

7 0 0 0 (ft 10 4ft) 

77(H) (7 2 4ft) 

ftXOO ( I I X 4ftl 

72(K) 

7(HH) 

7ft00 

75(H) 

7 5 0 0 

5XIH) 

71IH1 

7 0 0 0 

X4(H1 

42(H) 

ft4(H) 

5 7 0 0 

7 0 0 0 

ft40() 

7 0 0 0 

7X00 

4ft 
0 117 

100 

2ftO 

.IftO 

121) 

4 4 

4 0 0 

4ft() 

1 KlO 

.IftO 

44(1 

.110 

Iftd 

Iftd 

12(1 

','' 
I K l 

KHl 

MW.*A 

(E-2«) 

2ft70 

ft7(H) 

ftKHI 

54(H) 

7 IIHI 

ftft(H) 

ft4(H) 

ftft(H) 

ft400 

ftft(H) 

ft2(H) 

ft2(H) 

74(H) 

7(HK) 

7(HH) 

7 0 0 0 

^5IHI 

ft4IHI 

ft4(H) 

ft(HH) 

ftlOO 

ft50() 

X2(H) 

XftOO 

ftftOO 

5.100 

71(H) 

ftl(H) 

ftXOO 

ft4(HI 

4 7 

0 . 1 0 4 

120 

2MI 

2 4 0 

I I O 

150 

4 7 

2ft(H) 

14(H) 

KHl 

.140 

lllll 

1(10 

no 
121) 

12'i 

I2 ' l 

KH) 

MW-7A 
(E.25) 

ft5xo 

ft41H) 

ftftlHI 

ftlOO 

7KHI 

ft400 

ft4(H) 

ft7(X) 

ftft(X) 

ftft(H) 

ftlOO 

ft2(H) 

71(H) 

ftX(H) 

7IIH) 

7 0 0 0 

ft7(H) 

ft4(H) 

ftKHI 

ftlHH) 

I4(X) 

74(H) 

74(H) 

71XK) 

5 5 0 0 

ft4(H) 

ft3IH) 

ftSOO 

74(H) 

4 7 

0.1.1ft 

4 4 

21(1 

1 4 0 

I I O 

IOO 

4 1 

2K) 

440 

110 
2X' | 

2X') 

11') 

I I ' ) 

12'i 

1411 

KHl 

W E 

M W - t A 

(E27) 

52X0 

4X(H) 

45(H) 

4.KH) 

47(H) 

4 5 0 0 

45(H) 

44(X) 

4X(H) 

4ft(H) 

5 1 0 0 

KHH) 

ft IOO 

5X(H) 

.141H) 

17(HI 

1.KHI 

ftOOO 

5KH) 

5(HH) 

ft700 

.5ft(H) 

7 0 0 0 

X5(X) 

12(K) 

5 7 0 0 

52(H) 

5100 

5 X 0 0 

44(H) 

4 7 

0 . l f t 7 

4 5 

15(1 

2.K1 

X4 

7 4 0 

KH) 

1.100 

14(H1 

14(1 

^ft 

JX'l 

"I 
fto 

"(1 

x l 

ftd 

I'Hl 

LLS 
MW-L^ 
(ET-O) 

14(H) 

n ( H i 

l.KHl 

IftlHl 

IKHI 

I4(HI 

IXIH) 

IKH) 

IKH) 

IKHI 

14(H) 

2I(X) 

IKH) 

J I O O 

27(H) 

.12(H) 

2 IIH) 

1|(H1 

.14(H) 

14IHI 

2ft(H) 

1ft(H) 

27(H) 

2 4 0 0 

44(H) 

2 X 0 0 

2(HK) 

2X(H) 

3.100 

.14(H) 

2 6 0 0 

4 7 

0 . 1 4 4 

•' 1.0 

XX.0 

140 

40 

120 

.14 

ftIO 

I K ) 

4 1 

41 

ft

l l 

l l ' l 

U 

W 

24 

KH) 

MW-2A 
(EE(E)) 

ftX75 

i()X(l 

X6IH) 

ft4IH) 

71IH) 

2.KH) 

1 KHHl 

1KHHI 

KHHHl 

1 1 0 0 0 

IIHHH) 

X2(H) 

44(H) 

X.KH) 

44(HI 

I4IHH) 

II IHX) 

I.KHH) 

72IH) 

12IHHI 

44(HI 

1 4 0 0 0 

12(XH1 

ll(HH) 

IXIHH) 

I7(HH) 

4 4 0 0 

45(H1 

ft4(HI 

ftlOO 

ft7(H) 

4.500 

4 7 

O.I IX 

25(1 

5 2 0 

i K l 

XX 

. ^ 
1.50(1 

2X0(1 

MHHI 

IftOO 

Id'H) 

- - ' ) 
4 4 0 

11') 

Ift'l 

111, 

14') 

4 1 

MW-3A 
(2) 

2X(H) 

27(H) 

2.100 

74(H) 

4 IIHI 

74IH) 

.1ft(H) 

24(H) 

14(H) 

2200 

57(H) 

1X(H) 

52(H) 

2ft(H) 

3X0(1 

2ft(Hl 

IftOO 

14(H1 

4ft(HI 

2.100 

.IKHI 

24(H) 

4(KHI 

IXIHI 

4 7 0 0 

2ft(Hl 

2ft(H) 

2.500 

XKX) 

3 9 0 0 

4 7 

().42X 

11 

7(1 

140 

14 

5 4 

2 4 

.KH) 

11(1 

4ft 

I'H) 

l l ' l 

14 

l l ' l 

2x 

l . ' l l 

211 

KHl 

r 

1.140 

51X0 

I K H ) 

ftl(H) 

5ft(H) 

1.100 

51(H) 

ftOOO 

2XIH) 

4IIHI 

441)0 

ftlHHl 

4 7 0 0 

.14(H) 

ft5(H) 

410« 

.5000 

5100 

5200 

4600 

44 
0.177 

225 
1 1 

• 1.0 

• 5 .0 

120 

2ft() 

6 2 

740 
IIO 

14(H) 

140 

IK) 

4 1 

111 

IS 

'< 
14 

4.1 
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TABLE 3 
SUMMARY O F RECENT ANALYTICAL RESULTS (mg/L) 

May 1990 through November 2004 

D O W N G R A M C N T 

W E L L S ' 

A N A L Y T E D A T E 

Ni t ra te 05 25 40 

05 2X 42 

Oft I M 42 

04 10 42 

11 14 42 

IM 2X 43 

12 i ) t 43 

01 07 44 

02 04 44 

01 10 44 

IM 14 44 

05 . t l 44 

Oft 22 44 

07 27 44 

I I I 10 44 

Oft l.t 45 

H U M 45 

IM 24 4ft 

1 1 OX 4ft 

OS 04 47 

10 21 ^ 7 

05 1)4 4X 

1 0 I ) ' ' 4 S 

Of- 27 44 

10 1 1 4 4 

IM 17 00 

10 14 (K) 

I M 2 7 0 I 

10 I I 01 

Oft Oft 02 

10 1X02 

04 24 03 

10 14 0.1 

( M 2 I ) I M 

I I 1X04 

% detects 

C w f T . o r V i i i i . d . / m n n ) 

N i t r i te 05 25 **0 

(15 2X 42 

Oft (M 42 

04 10 42 

11 14 42 

04 2 H 9 3 

I2 0.V43 

01 07* *4 

1)2 IM '44 

1)1 10 44 

1)4 14 44 

OS 31 44 

dft 22 44 

(17 27 44 

I d 10 44 

Dft 13 45 

1 '1(M4S 

il4 24 4ft 

1 1 OX 4ft 

1)5 04 47 

10 21 47 

l ) 5 I M 4 X 

10 07 4X 

05 27 44 

10 1 1 4 4 

IM 17 IK) 

l l ) 14(H) 

IM 2 ' ' 01 

I I I 11 01 

dft Oft 02 

10 1X02 

(M 24 03 

10 14 03 

(M 20 IM 

11 I X I M 

' / . d r i r c l i 

( M f T o r V i r < s . d . / i i i M n ) 

M W - 4 A 

( 1 A < I ) ) 

0 24 

- O.Ol 

O.IM 

0.04 

0.02 

0.02 

• O.OI 

- O.OI 

II.O-t 

11.02 

• O.OI 

0.02 

0.03 

0.02 

0.02 

11.03 

0.03 

• 0.01 

0.02 

0.01 

0.043 

O.KI 

0.()-t4 

0.020 

0.050 

• O.OI 

• o . l l l 

• O.OI 

0 17 

0 .041 

ft4 

1.0ft4 

- 0.01 

- O.OI 

O.Ol 

' O.Ol 

• 0.01 

' O.Ol 

• 0.01 

• o . d l 

• o . d l 

0.01 

• o . d l 

O d ? 

n .d l 

n i i 2 

O.'M 

0.02 

O. l l l 

O.IM 

0.02 

0.02 

0 0 1 

• o . l l l 

0.01 

(1015 

' O.OI 

' I i m 

• 0.01 

• o . m 

• 0 0 1 

< o.m 

.tx 

0.5.15 

M W - S A 

O.02 

• O.OI 

0.7ft 

O.l l l 

0.02 

0 02 

0.02 

O.IM 

0 02 

O.Ol 

O I M 

• O.Ol 

O.Oft 

0 02 

l l .05ft 

0 .044 

O.0 I7 

0.022 

- O.Ol 

• O.OI 

• O.Ol 

O.IM 

0.10 

0.14 

71 

2.1X1 

• l l . l l l 

• O.l l l 

D.l l l 

O.dl 

O.'M 

O 'M 

• n.'M 

n.d2 

O d t 

O.l l l 

O.OI 

o . o t 

• O.OI 

O.OI 

11 IIX 

• O.Ol 

• 0 01 

0.012 

• O.Ol 

' 0 01 

• 0.01 

' 0.01 

• d O l 

' II.OI 

24 

II.47X 

10 4 45) 

1 1 X 45) 

12 11 45) 

1 2 4ft) 

4 24 4ft) 

ft 10 46) 

7 2 4ft) 

) 1 X 4ft) 

10 4 45) 

11 X 4 5 , 

12 11 4 1 , 

1 2 4f t , 

4 24 4f t , 

ft I d 4f t i 

- 2 4 f t | 

1 1 X 4f t l 

M W - « A 

( E - M ) 

1 

' l l l l l 

0.02 

• 0.(11 

• o . l l l 

O.OI 

• 0.01 

• 0.01 

0.01 

• O.OI 

• 11.01 

0.0.1 

• 11.01 

l l l l l 

• l l . l l l 

0.112 

0.14 

( I d l 

0 02 

0.05 

0.11 

0 14 

0.07 

OOI 1 

• 11.01 

- O.OI 

O.OIO 

• O.OI 

0.23 

11.061 

45 

l . f t x l 

• O.OI 

• O.OI 

O.OI 

O.OI 

• 0.01 

O.OI 

• ' l . ' l l 

• ' I ' l l 

d.Ol 

• ' I d l 

' l . ' l l 

• d .d l 

1)1)1 

• d .d l 

• 0 1)1 

0 02 

0 02 

• d.Ol 

0 .01 

• d o t 

- O d I 

• (101 

• 0 0 1 

• 0.01 

• 0 0 1 

' 0.010 

• o o l 

' 0.01 

• d.Ol 

7 

N D 

M W - 7 A 

( E - 2 5 ) 

1.0 

(1.01 

O.OI 

o . l l l 

0.01 

0.01 

0.01 

0.01 

O.OI 

O.OI 

O.OI 

0 .01 

O.OI 

0.02 

d.Ol 

11.02 

11.02 

O.OI 

0.1)1 

0.02 

O.OX 

0.14 

0 0 1 4 

o . l f t 

O.OI 

0.020 

O.OI 

0.02 

11.053 

41 

1.40ft 

O.OI 

O.OI 

0 0 1 

0.01 

0.01 

0.01 

O.OI 

0 0 1 

d.Ol 

' I ' l l 

".'11 

d . ' l l 

11.01 

d . ' l l 

II.OI 

11.01 

11.01 

11.02 

O.OI 

0.(11 

OOI 

0 ' I t 

d i l l 

(1(11 

(1(11 

(1(11 

0(11 

0.01 

21 

N D 

W E 

M W - t A 

( E 2 7 ) 

0 111 

0.01 

• 0 0 1 

• 0.01 

• 11.01 

• 11.01 

• 11.01 

0 .01 

' O.OI 

' OOI 

0.03 

0.02 

- OOI 

' OOI 

0 03 

0.01 

• 0.01 

• 0 0 1 

11.01 

( l . o i x 

0.14 

0 .01 

- OOI 

(1.02 

• O.OI 

O.OK) 

o.on 
• O.OI 

' O.OI 

41 

1.204 

• 0.01 

- (1.01 

• (l.Ol 

' 11.01 

• '101 

• d .d l 

• l l . d l 

• l l . d l 

• 11.01 

. l l ' l l 

l l l l l 

• d ' i l 

O.OI 

' d . d l 

- OOI 

0.02 

0 04 

0.04 

0 1)1 

• O.OI 

- 0.1)1 

• 0 0 1 

'1015 

• ' M i l 

• 0.(11 

• (1.01 

• d O I 

'1.(123 

d .d f t i 

21 

N D 

L L S 

M W - I A 

( E T - O ) 

• 1)01 

• 11.01 

• O.OI 

0.02 

- O.OI 

• o o l 

• OOI 

• o . l l l 

• 0.01 

• 0 0 1 

• 0.01 

• 11.01 

0.02 

• (1.01 

(1.02 

0.02 

0.02 

0.03 

O.OI 

. O.OI 

• O.OI 

0 44 

0.042 

• O.OI 

• o . l l l 

O.Oft 

• 0.01 

• 0.01 

0.01 

11.02 

< 11.01 

34 

2.ft42 

• d.Ol 

• O.OI 

• O.OI 

• O.OI 

. O.OI 

• o . l l l 

- ( M i l 

0 ' ) l 

. ' I ' l l 

• ' I ' l l 

• ' I ' l l 

' 1)1)1 

d d i 

. d d i 

• d .d l 

• d .d l 

• 11.01 

• (1.01 

(102 

(1.01 

• (1.01 

• O.OI 

• O.OI 

O.OI 

O.OI 

• OOI 

O.OI 

O.OI 

- OOI 

OOI 

'11)14 

14 

N D 

M W - I A 

( E E ( E ) ) 

O.I 

11 1 

(1.24 

(1.04 

O.OI 

O.OI 

0.01 

( M i l 

O.OI 

OOI 

0.113 

0.01 

0 IX 

0 02 

11.22 

O.Oft 

O.XO 

11.15 

11.06 

11 02 

O.OI 

0.05 

II.06X 

O.OIO 

0.071 

0.024 

( I . I IHI 

0(11 

0.01(1 

0.020 

0.27 

O.I 

62 

l.X2() 

'1.01 

0.020 

. O.OI 

O.OI 

O.OI 

O.OI 

O.OI 

OOI 

O.OI 

( I ' l l 

(101 

( I d l 

d i l l 

' I ' l l 

'11)1 

'1(11 

d d i 

0.04 

O.OI 

0.04 

0.04 

O.OI 

0.02 

1)01 

O.OI 

O.OI 

OOI 

d.Ol 

d d i d 

d . d l 

d . ' ) l 

I l l 

N D 

M W - 3 A 

( 2 ) 

0 I I 

• O.OI 

0 02 

• O.OI 

• 0.01 

• 1101 

• 0.01 

(101 

• O.OI 

• O.OI 

• (1.01 

0.03 

0.02 

0.02 

• o . l l l 

0.113 

0.1)4 

• 0 1)1 

0.12 

' O.OI 

0.05 

0.072 

0.027 

0.022 

0.030 

• 0.01 

• O.OI 

' (1.01 

O.OX 

0.0X2 

45 

1.014 

• O.OI 

• O.OI 

• O.OI 

• O.OI 

• OOI 

• 0.01 

• 11.01 

• 0 0 1 

• 0.01 

• '1.01 

11.(11 

11(11 

11.(11 

'1.'I2 

. ( I O I 

• O.OI 

O.OI 

0.07 

• O.OI 

0.03 

0.04 

• OOI 

( l .d l 

' (11)1 

0.1)1 

• 0.01 

- OOI 

O.hO 

' o o l 

• 11.01 

17 

N D 

T 

- o.KH) 

0 KH) 

0 IX 

0 25 

0.113 

0 05 

0.02 

1.20 

0 52 

0.17 

11.07 

0.13 

11.2ft 

I1..14 

11.016 

(l.KH) 

0.090 

O.OftO 

0.24 

0.12 

44 

2 1ft4 

0 05 

- 0 1)1 

• O.OI 

l l . d l 

(1 

• 11 

• 11 

• (I 

(1 

• (I 

0 

• 0 

• 0 

- 0 

01 

(11 

01 

01 

04 

01 

02 

01 

01 

01 

0 022 

( ) . ' ) I2 

' ) | ) I ( ) 

0 060 

' ) ( )12 

O.dXl 

44 

I.OftO 
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TABLE 3 
SUMMARY OF RECENT ANALYTICAL RESULTS (mg/L) 

May 1990 through November 2004 

DOWNGRADIENT 

W E L L S ' 

ANALYTE DATE 

Phenolics 05 25 40 

05 2X 42 

Oft 04 42 

04 10 42 

11 14 42 

1)4 2X 43 

12 (13 43 

01 07 44 

02 1)4 44 

03 10 44 

04 14 44 

05 31 44 

Oft 22 44 

07 27 44 

10 1044 

Oft n 45 

10 04 45 

04 24 4h 

11 OX 4ft 

05 04 47 

10 21 47 

05 04 4H 

ll)07 4X 
05 27 44 

10 13 44 

04 17(H) 

10 14(H) 

04 27 01 

10 II 01 

06 06 02 

10 1X02 

(W 24 03 

10 14 03 

04 20 04 

II 1X04 

% d « « « i 
(iKfr. arVar(i .dJmMii) 

Sulfate 01 25 40 

05 2X 42 

06 04 42 

04 K) 42 

II 14 42 

04 2X 93 

12 03 93 

01 07 94 

02(M.94 

03 1094 

04 1994 

05 11 94 

06 22 94 

07 27 44 

1') 10 44 

dft 1 1 41 

Id 1(4 45 

1)4 24 4ft 

11 IIX 4ft 

1)1 1)4 47 

10 21 4T 

05 1)4 4X 

l()()7 4X 
05 27 44 

10 1144 

(14 1700 

1(1 14(H) 

(W27() | 

10 11 01 

Oft Oft 02 

10 1X02 

04 24 01 

10 14 03 

114 20 04 

11 1X04 

% dr tKt i 
Cortt. of Var(s.d. /mnn) 

MW-4A 

(IA<I)) 

• 0.05 

• 0 05 

• 0.05 

0.05 

0.05 

0.05 

11.05 

11.05 

0.05 

0.05 

0.05 

11.05 
11.05 

0.05 

0.05 

0.33 

0.05 

0.01 

0.05 

0.01 

0.05 

0.05 

- 0.05 

< 0.05 

4 

ND 

KH) 

2.10 

3K) 

.140 

2.K) 

2'X) 

1(H) 

KH) 

2t.ll 

150 

111) 

l l ' l 

11 ' ) 

Ift'l 

23'l 

240 

3(H) 

KH) 
KK) 

1(H) 

2X0 

240 

240 

260 
270 

250 

260 

2K) 
1X0 

260 

47 

0.176 

1 
MW-SA 1 

0 05 

0 05 

0 05 

0.05 

0.05 

0.05 

0.05 
0 05 

0.05 

0.05 

0.26 

0.05 

0 05 

0.05 

0.01 

0.05 

0.05 

0 05 

0.05 

5 

ND 

l.K) 
4K) 

4K) 

4K) 

4X0 

21'1 
IX ' l 

210 
2X0 

330 

430 
110 

350 

1X0 

3X0 

320 

3(H) 

410 

1 1 ( 1 

42(1 
1X0 

3X0 

I'Hl 

IftO 

4ft 
0.1X4 

10 4 45) 

II X45) 

12 11 45) 

1 2 4ft) 

4 24 4ft) 

ft I l l4f t | 

7 2 46) 

11 X 4ft) 

Id 4 4 5 , 

11 X41l 

12 11 45) 

1 2 4ft, 

4 24 4fti 

ft Id 4ftl 

" 2 4 h | 

11 X4ftl 

MW-iA 

(E.2») 

O.OI 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 
0.05 

0.05 

0.05 

0.05 

0.41 

0.05 

0.05 

0.05 

0.05 

0.05 

0.045 

0.05 

<; 
ND 

14X 

4X0 

4(H) 

4(H) 

360 

4KI 
4.K1 

4(B1 

3KI 

4KI 

4K) 
l i ( ) 

410 

2K) 

Ild 

3iH) 

4K) 

3K) 
150 

IK) 

3.K) 

120 
3'H) 

4(H) 

140 

340 
1X0 

360 

240 

IftO 

4-' 

0.1ft5 

MW-7A 

(E-25) 

• O.OI 

• 0 . 0 5 

• 0 . 0 5 

• 0 . 0 5 

• 0 . 0 5 

• 0 . 0 5 

• 0 . 0 5 

• 0 0 5 

0 . 0 5 

• 0 0 5 

• 0 . 0 5 

• 0 . 0 5 

- 0 . 0 5 

0 . 0 5 

• 0 . 0 5 

0 . 0 7 

• 0 01 

0.07X 

• 0.01 

" 0.05 

• 0.05 

- 0.05 

• 0.05 

4 

ND 

14ft 

430 

450 

340 

340 

.I'H) 

450 

4K) 

400 

4KI 

4(H) 

1X0 

4 l ' l 

2ft(l 

n o 

30(1 

43(1 

3.10 
3X0 

150 

IKl 

3(H) 

320 

140 

340 
1X0 

310 

240 

120 

4:1 

0.201 

UPGRADIENT 

WE 
M W - t A 

(C27) 

0.01 

0.05 

0.05 

0.05 

0.05 

0.05 
(1.05 

DOS 

0.05 
I) OS 

0.05 

O.IIS 
0.05 

0.05 
0.05 

0.25 

0.05 
0.05 

0.05 
0.05 

0.05 

0.05 
- 0.05 

0.05 

4 
ND 

24X 

.t50 

tftO 

-tto 

2X0 

340 

.VMi 

no 
t . so 

4.so 

41 HI 

IXII 

IXd 

IXd 

2X0 

2'«i 

1X0 

.t.to 
t t o 

t i l l 

.t20 

ft(K) 

340 

1X0 

2S0 

.KHl 

120 

t l d 

220 

iftll 

47 
0.214 

LLS 
MW-IA 

(ET-O) 

• 0 . 0 5 

• 0 . 0 5 

• O.OS 

• 0.05 

0.05 
0.05 

0.05 
0.05 

0.05 

0.05 

0.05 

0.05 
0.05 

0.05 

0.05 
0.05 

0.052 

II.IM7 

0 0 5 
0.05 

O.OS 

0.05 
0.05 

- 0.05 

• 0.05 

4 
ND 

ftft 

IXO 

160 

I.M) 

I to 

l.to 

t-to 

140 

ISO 

l.so 

IftO 

4X0 

1411 

ssn 

22i) 
isn 

1X1) 

71H) 

.1X0 

7.S(I 

SXO 

ft2o 

SXO 

520 

.S(H) 

420 
ftOO 

ftXO 

"'00 

5.Sll 

STO 

4 7 

0.5.t5 

MW-2A 

(EE(E)) 

0.02 

0.1X0 

0.05 
O.OS 

II.IIS 

0.05 
DOS 

0.05 
II.IIS 

0.05 

0.05 
0 05 

0.05 

0.05 

(I.II5 

0.05 

0.05 

0.05 

O.Oft 

1)1)5 
0.05 

0 05 

0.05 

0.05 
0 0 5 

0.05 

4 
ND 

Iftll 

.t5X 

ftXIl 

700 

ftXO 

tftO 

I2IKI 

.141 HI 

|X0() 

IftiK) 

1200 

XXO 

Ift(H) 

IKH) 

2 h d n 

11(11) 

Ift(H) 

Iftdi) 

I.SIHI 

|7(K) 

2IHKI 

21IKI 

22IK) 

22IKI 

2.*;oo 

221 HI 

IXIKI 

l.hiHI 

l.(HH) 

l .KH) 

IftlH) 

I4(KI 

47 
0 . 4 0 4 

MW-3A 

(2) 

0.05 

0.05 

0.05 

0.05 
0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.01 
0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 
O.IIS 

0.05 

0.05 

0.05 

0.05 

0 

ND 

240 

200 

170 

400 

Hto 

2ft(H) 

XXO 

SXO 

>^(ll) 

2 0 0 

1X0(1 

" 1 0 

•<4I) 

4S 

4 1 0 

2(H) 

ftll) 

-t5() 
7IK) 

2X0 

2.M) 

220 

420 

250 

750 

.1(10 

1X0 

.t70 

2(HHI 

4X0 

47 
0.400 

r 

• 0 . 0 2 0 

O.ftlll 

• 0 . 0 5 

• 0 . 0 5 

• 0 . 0 5 

• 0 . 0 5 

• 0 . 0 5 

• O.05 

• 0 . 0 5 

• 0 . 0 5 

• 0 . 0 5 

• 0 . 0 5 

0 . 2 2 

• l).0.S2 

- 0 . 0 5 

• 0 . 0 5 

• 0 . 0 5 

- 0 . 0 5 

' 0 . 0 5 

' 0 . 0 5 

ft 
ND 

47s 

5 . t l 

510 

l l D d 

4ftD 

ftlH) 

550 

15IH) 

7.SO 

ft.10 

ft(KI 

720 
SftO 

520 

S.SO 

3X0 

1S( | 

3^0 

2''il 

2'X) 

44 
d.5.t4 
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TABLE 3 
SUMMARY OF RECENT ANALYTICAL RESULTS (mg/L) 

May 1990 through November 2004 

DOWNGRADIENT 
WEL 

ANALYTE DATE 
TDS 05 2X 42 

Oft 04 42 

04 30 42 

11 14 42 

04 2X 43 

12 03 43 

I I I 07 44 

02 04 44 

03 10 44 

04 14 44 

05 31 44 

Oft 22 44 

07 27 44 

10 10 44 

Oft 11 45 

10 04 45 

04 24 46 

11 OX 46 

05 04 47 

10 21 47 

05 04 4X 

I 0 07 4X 

()5 27 44 

10 13 44 

04 17 (HI 

10 14 00 

04 27 01 

10 I I 01 

Oft 06 02 

10 1X02 

04 24 0 1 

I I I 14 0 1 

1)4 20 04 

I I I X M 

% d i t i c t i 

C M I T . o r V a r ( t . d J m n n ) 

TOC- 05 25 90 

05 2X 42 

06 04 42 

04 .10 42 

11 14 92 

04 2 X 9 3 

12 03 93 

01 07 94 

0 2 0 4 9 4 

03 10 94 

04 1 9 9 4 

05 31 94 

06 22 94 

07 27 44 

111 10 44 

'16 13 45 

1'1I14 45 

'14 24 46 

1 1 dx 46 

111 1)4 47 

10 21 47 

(15 04 4X 

10 07 4X 

05 27 44 

10 13 44 

04 17(HI 

1(1 14 (HI 

'14 27 01 

10 I I 01 

dft Oft 02 

10 1X02 

'14 24 0 1 

1(1 14 03 

" 4 211(14 

I I IX (14 

* / • d r t K t l 

( ocfT. o f \ a r ( t . d . / i n m i ) 

LS' 
MW.4A 
(LWD) 

X5(H1 

XKXl 

XftlHl 

X l lH l 

75(H) 

7X(H) 

7ftOO 

74(H) 

Xft(H) 

74(H) 

X2(H) 

7700 

XKH) 

X4(H) 

XKHl 

XIHH) 

7400 

77(H) 

X3(H) 

X5(H) 

X5(H) 

X200 

X4(H) 

7400 

XX(H) 

i t n i 

XKX) 

7ft(H) 

7400 

HUH) 

4 7 

().05ft 

5.1 

' 1.0 

• 1.0 

• 1.0 

• 1.0 

• 1.0 

• 1.0 

• 1 0 

• 1 11 

' 1 d 

1.1) 

1 11 

1 1) 

1 11 

1 11 

• 1 11 

• I . d 

• l . l l 

1 

10.0 

1.0 

• l . l l 

1 2 

5 . x 

7 , 5 

4 . 1 

^ f t 

2.x 
4 . 2 

1.1 

3 1 

1 . 1 1 1 

» f W - S A 

I20(H1 

I2IHHI 

1 KHH) 

I2(HH) 

1 KHH) 

14000 

1 KHHl 

13(HHI 

LKHHI 

1 KHHl 

1,1000 

I2(HHI 

I2(HH1 

LKHH) 

1 IIHHI 

nooo 
1 .KHHl 

I.KHHI 

1 KHHl 

1 3(H»1 

1.1000 

I6IHHI 

15(HH1 

I3(HHI 

4 6 

O.KH) 

• l . ' l 

• 1 d 

• 1 ') 

' 1 ') 

1.0 

• 1 . ' ) 

• 1 0 

• l . ' l 

l . ' l 

1 0 

1 .0 

1 .0 

1 . . . 

2.0 

I.X 

• 1.0 

• 1 0 

1.0 

1.0 

l . l 

1 4 

• 1 (1 

l.f^ 

1 

2 1 

N D 

10 4 45) 

11 X 4 5 ) 

12 11 45) 

1 2 4ft) 

4 24 4ft) 

ft 10 46) 

7 2 4ft) 

11 X 4ft , 

10 4 45) 

1 1 X 41) 

12 11 45 i 

1 2 4f t | 

4 24 4h) 

ft 10 461 

7 2 46) 

I I X 4 6 , 

MW.«A 
(E-2«) 

5410 

1 .KHHl 

1 KHHl 

IKHHl 

12000 

1 KHHl 

I2(HH) 

I2(HHI 

I3(HH) 

13(HH) 

I2(HH1 

I2(K)0 

I3(HH1 

I2(HH1 

I2(HH) 

I2(HH) 

12000 

IKHH) 

I2(HH) 

IKHH) 

KHHH) 

11000 

I.KHHI 

I3(HH1 

IKHH) 

IKHHl 

1.1000 

IftIKH) 

I5(HH) 

LKHHI 

4 7 

0.045 

2 4 

• l . l l 

• 1 11 

• 1.0 

• l . l l 

l . ' l 

1 '1 

• 1 ') 

1.0 

• I.d 

1.0 

• l . ' l 

• 1 d 

l ' l 

1.2 

• 1 '1 

1.0 

• 1.0 

• ) • " 

15.0 

2.5 

• 1.0 

• 1 (1 

• 1 0 

• 1.(1 

• 1 0 

1 4 

• 1 (1 

• 1 d 

1 

14 

N D 

MW.7A 
(E-2S) 
I24(HI 

IKHHl 

IKHH) 

I2(HHI 

I20IH) 

I2(HHI 

I2(HH) 

I2(HH) 

LKHHI 

I2(HHI 

1 KHHl 

12000 

I2(HHI 

I2(HHI 

I2(HHI 

I2(HH1 

12000 

I2(HHI 

I2(HHI 

I2(HH1 

4400 

1 KKHI 

I2(KH1 

KHHHl 

I2(HH1 

1.1000 

I4(KHI 

LKKHI 

120(H) 

9 7 

0.137 

1 2 

1 .0 

1 .0 

1 .0 

1 .0 

1.(1 

1 .0 

1 0 

1 .0 

1.(1 

1 (1 

1 (1 

1 d 

2 d 

1.4 

1 (1 

1.(1 

1.(1 

,... 
2.0 

1.4 

1.0 

1 7 

1 5 

I . d 

1 1 

1 4 

1 d 

2 X 

1 

31 

(1.415 

UrCRADIENT 

MW4A 
(E27) 

41(H1 

4.KH1 

45IH1 

411H) 

4 I IH) 

4KH) 

4UH) 

4(KH) 

4X(H) 

42IH) 

KHHHl 

44(H) 

1 IIHHI 

KHHKl 

KHHHl 

KHHKl 

4600 

KHHHl 

1 KHHl 

KKHH) 

46(H) 

1I0OO 

12IHH1 

11IHHI 

42(H1 

KHHHl 

11000 

I.KHHI 

12IHH1 

4V(HI 

4 7 

0.047 

0 6 

• 1 0 

• 1 0 

• 1.(1 

• 1.(1 

• 111 

' 1 (( 

1 11 

1 d 

1 11 

• 1 1) 

1 1) 

1 1) 

1 11 

I . d 

1 ' I 

• 1.') 

1.0 

4 . . . 

• 1.0 

• 1.0 

- 1.0 

1.4 

1.0 

1.0 

• 1.0 

1.2 

1 4 

1.0 

1 

10 

S D 

LLS 
MW-U 
(ET-O) 

3(HH) 

13(H) 

34IH) 

n i H i 

32IHI 

171HI 

3100 

33IHI 

34IH1 

3 IIHI 

46(HI 

3 IIH) 

520(1 

5.KH1 

6(HHI 

43IHI 

6.100 

7 IIHI 

ft700 

ft200 

5XIH1 

5X00 

IWHI 

54(HI 

54(HI 

ftftlHl 

6600 

74IHI 

77IHI 

5400 

4 7 

0.244 

K l 

- l . l l 

1 . 0 

• 1.(1 

• 1.0 

' 1.0 

1 7 

' 1 II 

• 1 11 

• l . ' l 

• I d 

2 X 

1 ' I 

1 d 

2 ( 

J.ft 

1 ') 

6.') 

1 4 

|1«»« 

6 0 

5.4 
l.l 
4 1 

2 4 

1.2 

4.6 

4.1 

14(1 

12 

2 . 4 

ftft 

1.040 

MW-2A 

aut)) 

I247X 

I25(X) 

IftlHH) 

LKHH) 

IftlHH) 

5IIH) 

IXOIK) 

2(HHK) 

2 KHH) 

2(KHK) 

2 KHH) 

IftlHH) 

2(HHH) 

170(H) 

2 KHHl 

21(HK) 

2I(HK) 

2KHH) 

1.1000 

2(KHH) 

I4(HK) 

24)HH) 

2(KHH) 

29000 

3 KHHl 

32(HH) 

|X(HH) 

2(HHK) 

140(H) 

I6IHHI 

1 3(HHI 

LKHH) 

47 

0.101 

0 53 

0.340 

10.0 

• 1.0 

• 1 0 

• 1.0 

' 1.0 

1 0 

' 1 0 

• 1 0 

1 ') 

• 1.0 

1 n 

- I 0 

X ' l 

l . ' l 

I.X 

2 4 

40 7 

3.5 

6 ' " 

1.0 

3.6 

• 1.0 

4 .1 

2 2 

^ • • 

2.6 

T ( 

n o 
6.5 

3.3 

11 

1 ft7ft 

MW-3A 
(2) 

5KHI 

I K H I 

5(HHI 

IXIHH) 

XftOO 

1X1HH1 

76IH1 

5XIHI 

X1IHI 

4500 

12IHH1 

X3(H) 

XKHl 

45(H1 

ft4(H) 

46(H1 

71(H) 

ftft(H) 

43(H) 

5(HH) 

45(H) 

4400 

7)HH) 

5(HH) 

4ft0() 

.14(H) 

5300 

5ft(Hl 

I4(HH1 

5700 

4 7 

0.124 

X.O 

• 1.0 

• 1.0 

• 1.0 

1.3 

1 1 

• 1.(1 

• 1 0 

1.(1 

• 1.0 

1 X 

1 (1 

• 1 '1 

1 d 

• I.d 

' 1 (1 

• 1 (1 

• I.d 

-.... 
1 ( 1 

I . d 

• l . l l 

1.2 

ft4 

7.11 

' 111 

4.11 

I d o 

X 4 

1 

14 

1 2511 

F 

4440 

4320 

X4(HI 

I2IHK) 

KHHH) 

IOOOO 

44(HI 

I I IH t l ) 

57IHI 

X4(H) 

lOIHX) 

43IH) 

X(KH) 

42IH) 

44(H) 

I K H I 

110(H) 

12(HH1 

KHHHl 

XXOO 

4 4 

0.274 

1.2711 

1 210 

• l . l l 

4 1 

I 2 

1.4 

1 4 

2.1 

IX 0 

1.0 

4.0 

3.1 

2.0 

l . l 

1 4 

1.3 

1 2 

1 X 

3 4 

• 1 

X4 

11113 
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TABLE 3 
SUMMARY OF RECENT ANALYTICAL RESULTS (mg/L) 

May 1990 through November 2004 

D O W N G R A D I E N T 

W E L 

A N A L Y T E D A T E 

VCXTs 

H E L D 

115 25 40 

05 2X 42 

Oft 04 42 

1)4 30 42 

I I 14 42 

1)4 2X 43 

12 1)3 43 

111 117 44 

02 1)4 44 

111 10 44 

04 14 44 

05 11 44 

Oft 22 44 

07 27 44 

111 11144 

Oft 13 4 1 

10 04 45 

04 24 46 

11 (IX 46 

0 1 04 47 

10 21 47 

05 04 4X 

K ) 0 7 4X 

05 27 44 

1(1 13 44 

04 17 0(1 

1(1 14 (HI 

04 27 01 

1(1 I I 01 

06 06 02 

10 1X02 

04 24 03 

10 14 03 

04 20 04 

11 1X04 

M E A S U R E M E N T S 

p H 05 25 40 

1 )12X42 

06 04 42 

04 10.42 

11 I 9 4 2 

04 2X 43 

12 0 3 ' 4 1 

01 07 94 

0 2 0 4 9 4 

03 10 94 

04 14 44 

01 31 44 

'16 22 44 

" 7 27 44 

Id 10 44 

dft 1 1 41 

10 04 41 

04 24 4ft 

1 1 ')X 4ft 

d l '14 47 

10 21 ' r 

05 04 4X 

1()()7 4X 

05 27 44 

10 13 44 

'14 17 (HI 

10 14 (HI 

114 27 01 

10 11 01 

Oft Oft 02 

10 IX 02 

'14 24 03 

I d 1 4 0 1 

" 4 20 04 

11 IX '14 

LS' 
MW.4A 
(LVD) 
a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

7.5 

7 6 

7.6 

7 1 

7.6 

7.1 

7 1 

T 1 

7 4 

^ 4 

N A 
1 ^ 

- i 

- ft 

' s 

T 1 

ft 7 

7 0 

7.62 

7 X 2 

7 6 4 

7 5 

7 1 

X.53 

5.X4 

T X 7 

-̂  5 

7 12 

X 4 3 

XOI 

MW-SA 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

T 1 

" 4 

7 .1 

T s 

^ 1 

^ 1 

••4 

7 ^ 

^ ^ 
ft " 

ft.4 

7.1 

7.X2 

7.ft 

7 42 

7.32 

ft X 

^.75 

7. IX 

' ' X 

- 37 

7 24 

X.24 

^ .74 

10 4 41) 

1 1 X 45) 

12 I I 41) 

1 2 4ft , 

4 24 4 6 , 

ft 10 4ft) 

7 2 4ft , 

1 1 X 4f t | 

10 4 4 5 , 

11 X 4 5 i 

12 11 4 1 , 

1 2 4ft , 

4 24 4 h , 

ft I d 4f t | 

7 2 461 

11 X d f t i 

M W - t A 

( E . 2 » ) 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

7. IX 

7 . 1 ' 

6 4 

7 1 

-f.ft 

T ( 

- . 2 

^.4 

•• 1 

7 1 

•• ( 

- 1 

- ( 
^.ft 

7.2 

ft.4 

6 7 

ftft 

7.33 

7.ft2 

ft.4| 

"'.27 

h X 

x . l l 

7 IX 

^.77 

^ . 3 1 

- 2 2 

X.12 

7.x 

M W - 7 A 

( E . 2 5 ) 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

7.10 

7.5 

7.2 

7.4 

7,5 

7.4 

7.3 

- . 1 

7 4 

7 4 

~ 4 

7.4 

7 

7 

7 

7 

6 

6 

7 

7 

2 

3 
J 

0 

4 

X 

2X 

44 

7.37 

6 7 

x.44 

7.24 

- . 12 

7.25 

7 17 

x . l l 

X.04 

U K R A D I E N T 

W E L L S 

M W - t A 

( E 2 7 ) 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

7 OX 

7.5 

7.2 

7 4 

7 5 

- 4 

7.4 

- 4 

7 4 

- 1 

- 4 

- 4 

- 1 

- ( 
7.1 

7.1 

6 4 

6 4 

7.22 

7.14 

7.04 

7.34 

6 7 

X.h4 

7.17 

7 4 1 

7.2 

7 14 

X.25 

7. IX 

M W - I A 

( E T - O ) 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

7 1 ; 

7.x 

7.5 

7.ft 

7.ft 

7.ft 

7 1 

7.'; 

- . 4 

" f t 

ft.ft 

" 4 

" 4 

- 4 

- . 5 

7.4 

- .2 

7.1 

6 4 

7.42 

7.21 

1.11 

1.43 

6 f t 

X.74 

1 XI 

1.45 

1 57 

7 1 

1 5ft 

7 17 

M W - 2 A 

( E E ( E ) ) 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

al l N D " " 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

7 5 

7.4 

7.0 

6.x 

6 4 

6.4 

6 4 

6.4 

ft.X 

6 4 

ftft 

N A 

(, X 

ft .( 

ft.7 

ft.4 

ft.ft 

ft 5 

6 6 

7.04 

7(12 

6.XX 

6.61 

6 5 

1 52 

1 4 1 

7 w 

1 11 

ft XI 

ft X4 

7 43 

M W - 3 A 

( 2 ) 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

** 
a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

7 5 

7.4 

7.4 

T f t 

7.5 

7 1 

1 4 
7 5 

7 ^ 

' 1 

S A 
1 1 

" 4 
- . 7 

- J 

7 J 

ft.X 

ft X 

7..14 

7.72 

ft.x4 

7.5ft 

7.0 

X.75 

ft.(l2 

1.41 

7.ft4 

1.34 

1.33 

X 12 

F 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

a l l N D 

N A 

loluene 

a l l N D 

lo luene 

a l l N D 

7.KH) 

7. KHl 

7 5 

7 I 

7 ( 

1.1 

ft.4 

7.3 

7.44 

7.31 

ft.X4 

7.35 

ft.7 

X.X4 

h l l 

7.11 

ft.ft2 

7.4 1 

7.01 
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TABLE 3 
SUMMARY OF RECENT ANALYTICAL RESULTS (mg/L) 

May 1990 through November 2004 

A N A L Y T E 

Temperature 

Co t i duc^v i t y 

D O W N G R A D I E N T 

W E L LS' 
M W - 4 A 

D A T E ( l A I D ) 

05 25 40 

04 2X 43 

12 03 43 

01 07 44 

02 04 44 

03 10 44 

04 14 44 

0 1 31 44 

Oft 22 44 

07 27 44 

I I I 10 44 

Oft 13 45 

10 04 45 

04 24 4ft 

1 1 OX 9ft 

0 1 0 4 47 

10 21 47 

05 04 4X 

10 07 4X 

0 1 27 44 

II) 13 49 

1)4 I 7 0O 

10 14(H) 

04 27 01 

10 11 01 

Oft 06 02 

K l 1X02 

'14 24 03 

10 14 03 

04 20 04 

I I 1X04 

05 25 40 

05 2X 42 

I I 14 42 

04 2X 43 

12 03 43 

01 07 44 

02 04 44 

0 1 10 44 

04 14 94 

05 31 94 

06 22 94 

07 27 94 

10 1 0 9 4 

Oft 13 95 

10 04 45 

1)4 24 4ft 

1 1 OX 4ft 

' ) i 04 47 

10 21 47 

'15 04 4X 

I d O " 4X 

'11 21 44 

Id 1 1 4 4 

114 P ' H l 

K) 14 (HI 

114 21(11 

I d I I 01 

Oft 06 02 

10 IX (12 

04 24 113 

10 14 03 

04 211 04 

11 IX (M 

I I . X 

13.(1 

12.7 

13 0 

14.1 

1 1 4 

15.0 

l f t .4 

l f t .2 

15.x 

N A 

13(1 

14.7 

15.x 

| i . x 

15.x 

14.4 

15.4 

1 6 7 

i x . l 

12.4 

15 1 

20.14 

n . f t 

20 4 

14.2 

1 4 6 

| 1 . 4 

17.4 

I 5 . X I 

154(K) 

14.0 

11.4 

14.1 

13.7 

1 4 4 

15.2 

1 4 4 

15.3 

14.1 

N A 

14.7 

1 4 1 

14.1 

12 4 

r 2 

16.7 

21 1 

2d X 

14.) 

21.4 

20 ft 

15 5 

20.3 

13 X 

I4. f t 

14 5 

14 X 

13 ft 

14 1 

15.0 

14.7 

13.7 

12.x 

L i f t 

16.1 

1X.4 

14.4 

U .X 

U . 4 

13 2 

15.3 

l f t .3 

Ift.ft 

12 2 

17 1 

|X.(12 

I4. f t 

17.x 

17.7 

Ift.ft 

17.4 

1 6 3 

11.13 

23.x 

21.4 

21 2 

21.4 

21 5 

22.1 

2 l.ft 

2 l . f t 

H. . I 

25.4 

2ft 2 

11 1 

24 I 

24 ft 

31 " 

10 

2 3 1 

.10.1 

29.7 

23.5 

23.2 

23 6 

21.7 

21.1 

MW-SA 

(10 4 45) 

(11 X 4 5 I 

(12 I I 45) 

( 1 2 46) 

(4 24 461 

(6 10 46) 

(7 2 4ft) 

( 1 1 X 4 6 ) 

(10 4 45) 

(1 1 X 45) 

112 I I 451 

(1 2 4ft) 

(4 24 4f t , 

(ft 10 4f t , 

(7 2 4 6 , 

( M X 4ft) 

MW4A 
(E-2«) 

14 0 

l f t . 4 ' 

11.4 

11.5 

10 6 

16.6 

14.4 

16.2 

16 5 

U X 

1 6 0 

12.4 

1 1 7 

U . o 

U.f t 

11.1 

1 1 2 

15 2 

Ift.ft 

15.4 

I 4 X 

IX.7 

IX. 12 

IX.ft 

1 6 4 

1 6 7 

17 0 

15.4 

I4.f t5 

20223 

22 4 " 

22.1 

21.x 

21.4 

22.1 

22.7 

22.x 

22.7 

22.4 

22.4 

22 1 

21 1 

20 1 

17.ft 

21(1 

2 l.ft 

24.4 

2x : 

2X ^ 

12 62 

2 X 4 

22 ft 

2X.X 

2X.5 

2(l.ft 

22.1 

22.1 

21.0 

22.4 

MW-7A 
(E-2S) 
14.(1 

12.0 

12 3 

11.x 

1 1 1 

15.4 

15.0 

15.4 

1 6 4 

I5.X 

15.4 

13.7 

n 3 

U f t 

13.5 

15.4 

14.1 

Ift.O 

14.4 

Ift.ft 

1 6 4 

17.7ft 

1 4 4 

i x . l 

14.6 

U . 6 

1 6 5 

13 1 

X.60 

2035X 

22 0 

22.4 

21.4 

21 X 

22.4 

2 I.X 

22.7 

22.6 

22.3 

22.x 

21.4 

21.0 

20.4 

P x 

24 1 

24 1 

K l 1 

24 2 

2 4 . " 

d i l l f t 

I X X 

25.4 

2X.2 

21 1 

21.7 

21.11 

211.X 

23 

U F C R A D I E N T 

W E L L S 

MW-IA 1 MW-IA 
(E27) 1 (ET-O) 
I f t l l 1 

12.0 

11.2 

10.1 

10.4 

14.2 

I4.X 

15.0 

Ift.ft 

16.4 

1 6 3 

13.4 

U . 6 

1 1 6 

I3.X 

15.5 

14.0 

15 1 

15.3 

15.5 

12.1 

IX.7 

1 6 X 4 

U . 7 

14.1 

21.4 

1 6 4 

IX.4 

13 1 

I5.X0 

I540X 

17.0 

17.1 

1 6 4 

1 6 7 

I f t .x 

Ift.ft 

I f t .x 

17.3 

16.4 

14.5 

1X.1 

P . l 

P . 4 

1 ^ 1 

2d X 

20 X 

26.2 

26.4 

21 ft 

16 . " 

21 1 

14.4 

25.1 

2 4 7 

14.5 

IX 

17.4 

17.1 

20.3 

12.6 

12.1 

11.3 

12.1 

14.x 

1 4 3 

1 4 6 

15.3 

11.2 

1 4 7 

1 4 3 

12.4 

14.1 

13 1 

14 7 

11.1 

U.X 

13 

14.7 

12.4 

17.7 

13.12 

1 4 2 

l f t .5 

17.3 

L i f t 

1 7 0 

1 1 5 

16.35 

5.1(KI 

51(K1 

5.6 

5 7 

5 s 

1 f t 

ft.4 

.̂̂  
5 4 

5.ft 

5 f t 

X.O 

x.7 

4 X 

4.4 

7.1 

ft. 5 

U d 

ix . l ) 

P . " 

P ' l 

4ft. 1 

l i f t 

4 24 

1 4 3 

X 4 I 

I I 2 

12 2 

l i f t 

11.x 

12.1 

M W - 2 A 

( E E ( E ) ) 

13.4 

15.x 

Ift.O 

U f t 

Ift.O 

14 1 

I f t 4 

14 1 

IX.X 

17.3 

N A 

P . l 

17.4 

17.2 

I f t f t 

14.2 

l f t .4 

17.6 

17 

21.2 

U. f t 

16 1 

20.14 

16.4 

21 

22 

16.6 

20.5 

16.4 

16.64 

26(MH) 

24 0 

24 7 

2X.1 

l i f t 

35.2 

.16.2 

15.1 

2-2.:^ 

27.4 

N A 

24.7 

24 0 

14.4 

26 4 

44.4 

2f t . " 

4 " ft 

41 2 

6 1 4 

44 

ftl 7 

4ft 4 

54.5 

10 4 

24.4 

23.3 

23.4 

22.4 

21.4 

M W - 3 A 

( 2 ) 

U . 4 

13 4 

13 4 

14 0 

I5.X 

1 6 7 

15.3 

1X.4 

16.7 

16.1 

N A 

U.X 

1 6 0 

15.3 

1 6 7 

17.2 

15.6 

14.x 

16.5 

14.6 

15 

P . l 

IX..1X 

1 4 7 

20 2 

IX.3 

17 1 

IX.3 

17.0 

17 16 

XXIKI 

4.x 

4.x 

4.6 

Ift.O 

24.4 

15.1 

12.1 

14.4 

X.O 

N A 

15.4 

14 1 

l . f t 

I ' l ft 

I ' l 5 

15 5 

1 X 4 

22.x 

1 I X 

X 43 

1 1 

12 4 

13.2 

17.1 

4.Oft 

10.2 

10 4 

30.X 

11 7 

F 

l l . l 

12 5 

14.1 

13.0 

1 4 6 

I I 1 

U . 6 

U . 4 

15.0 

1 3 7 

1X.4 

15.25 

13.7 

17.4 

12.2 

15.3 

|5.() 

11.41 

162(X1 

14.4 

l " 4 

14 3 

14 " 

2 1 6 

1 1 4 

24 

25 1 

1 4 1 

22.3 

1 " 1 

21.4 

21.2 

1 5 4 

P 1 

16.5 

11.4 
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TABLE 3 
SUMMARY OF RECENT ANALYTICAL RESULTS (mg/L) 

May 1990 through November 2004 

ANALYTE 
Turt) idi t>' 

D .O 

DOWNGRADIENT 
WEL 

DATE 
05 214(1 

06 04 42 

04 30 42 

04 2X 43 

12 (11 41 

01 07 44 

02 04 44 

03 10 44 

04 14 44 

05 M 44 

06 22 44 

07 27 44 

I I I 10 44 

06 n 45 

10 04 45 

04 24 46 

11 (IX 46 

05 04 47 

10 21 47 

05 04 4X 

I 0 07 4X 

1)1 27 44 

10 13 44 

1)4 17 (HI 

1(1 14(H) 

. MiinK 
10 I I 01 

116 06 02 

10 1X02 

04 24 03 

10 14 03 

11 1X04 

05 25 90 

04 2X 93 

12 0 1 9 3 

01 07 44 

02 04 44 

03 10 44 

04 14 44 

05 31 44 

06 22 44 

07 27 44 

10 1 0 9 4 

Oft 13-95 

10 04 9 1 

04 24 46 

1 1 (IX % 

05 04 47 

10 21 47 

05 04 4X 

'15 21 44 

1 " 13 44 

114 P d ' l 

I d 14 'HI 

114 27 01 

I' l 11 111 

1)6 Oft 02 

10 1X02 

1)4 24 0 1 

10 14 03 

114 20 04 

11 1X04 

L S ' 

M W . 4 A 

( L \ ( l ) ) 

•444 

•444 

475 

110 

111 

2 K I 

111 

120 

IIIX 

I K l 

N A 

111 

40 

4 

54X 

22X 

157 

23 

12ft 

10 

3ft 

2 

?:•. MO 
1 

15.x 

1.4 

22 1 

ftl 

rfiMj-.:-,, 
51.1 

11.4 

ft.ll 

ft 5 

fto 

5.3 

5.4 

5.ft 

ft.ft 

5.2 

3.x 

N A 

5.ft 

4.5 

4 5 

5 1 

4 X 
^ 7 

" ^S 

1 25 

), ' 
• 144 

\ " 
X.4X 

1 4 

2.41 

2.46 

(1.0 

11.71 

3.06 

111 

16(1 

514 

20 

25.H 

6X1 

.147 

2(H1 

560 

44 

247 

5X 

2X1 

5 
K) 
7 

*s 
15 

7 4X 

2.45 

12 

0 

' • . : .3U\ ' 
n 

1 4 

1.7 

1.6 

1.5 

1.4 

2.(1 

2.4 

1.1 

2 4 

1.7 

2 X 

2 4 " 

1 ftl 

2 

11.xft 

2 4 

4.ftft 

11 4X 

1.04 

2.41 

ft.04 

5.21 

2.75 

M W - 5 A 

(10 4 45) 

( I I X 4 5 ) 

(12 I I 45) 

(1 2 4ft) 

(4 24 4ft) 

(6 10 46) 

( 1 2 46) 

(11 X 4ft) 

..-.'. 

(10 4 41) 

(11 X 4 5 ) 

(12 11 45) 

(1 2 4 f t | 

(4 24 46) 

(6 10 46) 

(7 2 46) 

111 X 4 6 , 

M W - t A 

( E - 2 t ) 

5.2 

XlHl-

1.15 

X60 

1X5 

3(H1 

I K l 

41(1 

60 

XI 

ft(H) 

20 

2X5 

1.14 

476 

14(1 

4(1 

7 

121 

64 

6 6 0 

70 

2S 
0 

27 1 

4.OX 

S X 

2.0 

• - » 3 . 

K l 

1 .6 ' 

1 1 

1 2 

4.5 

2.(1 

1.1 

1.7 

2.!^ 

1 7 

1.3 

1.1 

11.7 

1.4 

1.4 

1 ft 

2 1 

2.5 

1 X4 

1 2 

11.X 

1 X 

1(1.ft 

1(141 

1.07 

2.47 

5.X4 

6 3 1 

2 X 4 

M W - 7 A 

<E-25) 

3.x 

440 

470 

240 

55X 

220 

ft47 

•494 

102 

542 

214 

131 

7X3 

42 

422 

444 

K15 

143 

1X4 

X 

2 

> M 
10 

47 X 

10 

21.7 

20 

, in 
1.4 

3.0 

(.2 

4.4 

ft.O 

0.4 

2.4 

2.0 

2.5 
1 5 

0.5 

1.5 

2 0 

1 3 

1 5 

1.1 

2 4 

1.57 

l . " x 

d Xs 

1 X 

11 

11,17 

1..K1 

3.1ft 

2 X4 

1 7x 

2 34 

W E L L S 

M W - t A 

( E 2 7 ) 

11.5 

H I 11 

440 

f . ! . f 

H22 

ftKI 

745 

•444 

3 IX 

450 

•444 

4(H( 

"•Ml 

124 

5.14 

444 

4ft7 

205 

7X4 

45 

475 

303 

"m 
I4X 

1.14 

2ft.2 

204 

160 

'•..':3BJ.. .. 
140 

2.6 

1.2 

2.2 

3.1 

1.6 

2.x 

1.4 

2.3 

2 0 

1.5 

2.0 

1 ft 

0.4 

2 1 

1.1 

l.ft 

l l " 4 

l . n 

1 1 

11 " 4 

2 11 

1(i.x2 

Xf t5 

1 4X 

I.4X 

0 0 

0.0 

2.41 

MW-IA 
(ET-O) 

4ftft 

45ft 

240 

342 

7IH) 

XXO 

•444 

4X1 

170 

4(H) 

70 

721 

315 

4 

147 

350 

153 

214 

25 

23 

ft 

\-: 2H 
40 

1.14 

53.4 

3.3 

0 

Ll'W" . 
10 

1.1 

1.4 

2.1 

1 0 

2.4 

2.3 

1.6 

2.1 

1.7 

'I.X 

1 X 

1 3 

2 '1 

1 ') 

2.1 

2 X" 

1 24 

2 1 

11.X4 

I X 

11 " 5 

1.1 

1.4ft 

1.75 

X.65 

o.d 

2 X5 

MW-2A 
(EE(E)) 

146 

30.1 

450.11 

•444 

•444 

•444 

•444 

•444 

•444 

•444 

X75 

54(1 

N A 

17(1 

271 

54 

702 

147 

^^1 

2 1 

1.1ft 

2 

41 

4ft 

ISO 
7 

1.4ft 

ft3.3 

U.X 

0 

. M x t ' •: 

34 

l o . x 

2.3 

1.x 

ft. 5 

1 4 

2.0 

0.4 

1 4 

1.1 

1.6 

N A 

2.2 

1 X 

1 5 

2 1 

2 4 

1 4 " 

1 "5 

2 X 

11.A4 

4.1) 

" 71 

I.'H) 

1 63 

1.64 

0 2 1 

4.04 

1 1 | 

M W - 3 A 

( 2 ) 

110.0 

•444 

•444 

615 

624 

750 

X(H) 

X70 

XXX 

I K l 

N A 

6(HI 

2(H) 

364 

411 

257 

3X6 

6 6 

16(1 

1 

32 

213 

« f O 

61 

11.6 

5.6 

10.4 

0 

. ' « ! . ' • 

21 

7.4 

X.O 

X.O 

2.0 

1 4 

1 ft 

1 1 

1 4 

2.1 

0.4 

N A 

I.X 

1 4 

2.1 

1 4 

1 (I 

I.X 

2 41 

1.XI 

11..(ft 

2.^ 

x 4 4 

2 4 

2 14 

5.24 

1.2ft 

2 . f t i 

2.2ft 

F 

1.41 

3 14 

70.0 

115 

X 

404 

220 

54 

7 

43 

10 

XX 

1 

190 
40 

7.24 

4 

44 

122 
1 4 

4.4 

4 2 

2 1 

1 4 

1 4 

5 ft 

14f t 

1 ftft 

1 4 

d x l 

2 5 

11 44 

12 23 

ft.37 

1.2ft 

1.57 

X 2 4 

•Well MW-ftA was not accessible nn 12 0141 Recaii-se eight <iamplefi were required to establish the 
rut ural ly-occuring concentrations of several parameters in each well, a sample was collected from 
Weil MW-ftA on OS 2ft 44 

"Wel l MW-l. lhe follovmng volatile orttanic compounds were detected: Acetone (22 u^ ll and 2 Butanone (11 u^ l i . 

*"Sample v*as anaU/cd outside of holding nines 

**"»Wcll MW-2 A Ben?cnc wa.s ddctted at concentration of 2 ug I 

Well MW-7A SptinR 2IHI0 data are not representative due to possible surtace water contamination and are therefore not included. 

Well MW .SA: lolueneuas detected at the rcponinj; limite of 2 u>i t.Al 142 
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Table 4 
Summary of Analytical Results for Surface Water Samples 

October 20, 2004 
Salt Lake Valley Solid Waste Management Facility 

ANALYTE 

Sampk LD. 

Lee Drain 
East of 
LandfUl 

(S-D* 

LF-102004-05 

Lce Drain 
Wett of 
LandfUl 
(S-2)* 

LF102004-04 

Pablic 
Drop-off 

Area 
(SO) 

LF-102004-01 

Run-on Area 
Fast of 

Active CeU 
(S-4) 

NS 

Aclive 
CeU Modnle 

Drain 
(S-5) 

NS 

Fast end of 
De-Watering 

Trench 

(S-«) 

LF-102004-03 

Weat end of 
De-Watering 

Trench 
(S-7) 

LF-102004-02 

DliiolvedMctalt(mg/L) j 
Arsenic 
Barium 
Boron 
Cadmium 
Cliromium 
Copper 
Iron 

Iron" 
Lead 

MaEnesium° 
Manganese 
Mercuiy 
Selenium 
Silver 

Sodium" 
Zinc 

0,018 
0,046 
0.38 

< 0.004 
<0.0I 
0.007 
0.046 

11 
< 0.005 

20 
0.055 

< 0.0002 
< 0.005 
< 0.0050 

230 
0.017 

0.047 
0.17 
1.5 

< 0.004 
<0.01 
0.007 
0.02 
0.48 

< 0.005 
130 

0.006 
< 0.0002 
< 0.005 
<0.005 
2200 
0.013 

0.019 
0.11 
0.33 

< 0.004 
<0.01 
0.038 
0.31 
1.7 

< 0.005 
16 

0.093 
< 0.0002 
< 0.005 
< 0.005 

270 
0.03 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.007 
0.15 
0.92 

< 0.004 
<0.01 
0.005 
0.015 
0.37 

< 0.005 
140 

0.16 
< 0.0002 
< 0.005 
< 0.005 

2600 
0.011 

0.005 
0.12 
0.98 

< 0.004 
<0.01 
0.004 
0.025 
0.34 

< 0.005 
180 

0.21 
< 0.0002 
< 0.005 
0.005 
3100 
0.02 

Minerab (me/L) I 
Alkalinitv' 
Ammonia 

BiciAoiiate' 
Cailwuate 
Chloride 
COD 
Cynide 
Mlta^ t e 

NMto 

d t ^ ' O M K 

F w i p n i c 
Sulfate 
TDS 
TOC 
TOX 
TSS 
Voladle Organics 

110 
0.29 
110 

<10 
360 
94 

<0.0050 
0.3 

0.068 

4.8 
0.22 
170 
640 
8.1 

0.11 
500 

allND 

200 
412 
200 
< 10 
4500 

68 
< 0.005 
<0.010 
0.013 

3.7 
<0.05 

800 
6800 
9.2 

0.24 
25 

allND 

200 
0.32 
200 
<10 
420 
170 

0.025 
1.1 

0.12 

4.9 
0.37 
180 
1100 
28 

0.24 
30 

allND 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

140 
0.2 
140 
<10 
4700 

43 
< 0.005 

0.12 
0.012 

3.5 
< 0.050 

300 
8900 

1.8 
0.17 

16 
allND 

120 
0.46 
120 

<10 
5800 
95 

< 0.005 
0.39 
0.1 

3.8 
< 0.050 

280 
11,000 

1.6 
0,15 

6 
allND 

Field Meaonrements I 
pH 
Tcii4)eratute(°C) 

8.32 
11.1 

8.46 
10.9 

6.99 

12.6 

NA 

NA 

NA 
NA 

7.65 
12.8 

7,33 
12 

* Lee Drain east ofthe Landfill is upstream: west ufthe l.andnil is downstream. 
° Analyzed for total metal content. 

' Alkalinity, bicarbonate, and carixmale .ill analyzed as CaCO, 
ND - None l)etected. NA - Not Analyzed. NS - Not Sampled 
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Table 5 
Laboratory Analysis for Groundwater Monitoring 

General Minerals 

Alkalinity as CaCO^ 
Bicarbonate as CaCOi 
Carbonate as CaCO^ 
Sulfate 
Chloride 
Calcium 
Potassium 
Sodium 
Magnesium 

Metals 

Antimony (Dissolved) 
Arsenic (Dissolved) 
Barium (Dissolved) 
Beryllium (Dissolved) 
Cadmium (Dissolved) 
Chromium (Dissolved) 
Cobalt (Dissolved) 
Copper (Dissolved) 
Iron (Dissolved) 
Iron (Total) 
Lead (Dissolved) 
Manganese (Dissolved) 
Mercury (Dissolved) 
Nickel (Dissolved) 
Selenium (Dissolved) 
Silver (Dissolved) 
Thallium (Dissolved) 
Vanadium (Dissolved) 
Zinc (Dissolved) 

Otiier 

Total Organic Carbon (TOC) 
Ammonia as N 
Nitrate as N 
Nitrite as N 
Phenols 
Sulfate 
Total Dissolved Solids (TDS) 
Chemical Oxygen Demand (COD) (Active Landfill Only) 

Organics 

Volatile Organics (EPA 8260 and EPA 504 for EDB and DBCP) 
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Table 6 
Laboratory Analysis for 

Surface Water Monitoring 
Active Salt Lake Valley Landfill 

General Minerals 

Alkaiinity as CaCO, 
Bicarbonate as CaCO, 

Carbonate as CaCO, 
Sulfate 
Chloride 
Sodium 

Metals 

Arsenic (Dissolved) 
Barium (Dissolved) 
Boron (Dissolved) 
Cadmium (Dissolved) 
Chromium (Dissolved) 
Copper (Dissolved) 
Iron (Dissolved) 
Iron (Total) 
Lead (Dissolved) 
Magnesium (Dissolved) 
Manganese (Dissolved) 
Mercury (Dissolved) 
Selenium (Dissolved) 
Silver (Dissolved) 
Zinc (Dissolved) 

Other 

Total Organic Carbon (TOC) 
Ammonia as N 
Nitrate as N 
Nitrite as N 
Ortho-Phosphate 
Total Dissoived Solids (TDS) 
Total Suspended Solids (TSS) 
Total Organic Halides (TOX) 
Oil and Grease 
Chemical Oxygen Demand (COD) 
Cyanide (CN) 

Organics 

Volatile Organics (EPA 8260) 

SLVSWMF/17677.009/SLC5R037 
Copyright 2005 Kleinfelder, Inc. 
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1. Landliiling o n Parcels III, Vi , Vll and Vlll begins on Jartuary 1,1993 and operates 310 days per year. 

2. WastE).stream bES<ad 00 622,000 tons jMaoed In 1990 and a 5,7% growth rate with nb waste diversion, 

3:;in place rerfiise density is;a|p(9roxlrniifety 1206 pounds per cubic yard based pn a 

...-was'te;oo«7)pai<*«: study cpmpfe . . . ' , / , . . 

5. Begining reluse capadty is based on final grade contours as shown or} t ive. 

fctesterPlandriJwiogsplusjS ' 
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Topographic base compiled using photogrammefric methods 
by Olympus Aerial Survey, Soli Loke City. Utoh. 
Date pf photography: June 1990. 
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Module 8 
B L 

Existing g round 
sur face 

Module 7 

Liner 

Final excavated 
sur face 

Approximate 
site 
boundary 

Devi^atering t rench 
(Typ.) 

Module 6 

SECTION A-A 

LCRS Sump 
(Typ.) 
See Detail © 
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4320 -

4280 -

4240 -

4200 — 

Site boundory-

<£ ra i l r oad—^ 

3.5* f inal cover 

I Final landf i l l sur face 

•Intermediate f i l l su r face 
with V soil cover (Typ.) Limit of landf i l l • 

Existing power UPL tower 
t r a n s m i s s i o n l i nes , Ijne eosament, 
to be re loca ted—v 

Module 4 

Existing ground 
sur face 

Liner . 

Final excavated 
sur face Module 7 

LCRS Sump 
(Typ.) 

Dewatering t rench 
(Typ.) 

Module 10 
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SECTION B-B 
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3.5* f ino l cover 

I Final landf i l l su r face 

Site boundary-

<£ ra i l road-* - ] 

110' 

setback 
I 

•Limit of landf i l l 

- Intermediate f i l l sur face 
with r soil cover (Typ.) UPL tower 

,ltne eosement 
Existing power 
t ransmiss ion lines 
to be relocated 

UPL tower 
line easement 

Module 3 
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sur face 
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-Limit of landf i l l 

Site 
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(Typ.) 
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See Detail © 
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Limit of landfill 
Final cover 
See Detoil 5 

^ P?Ai^/A<.' 

Earthfill diversion 
berm 

Gross-llned "V" ditch 

Anchor assembly 

CSP overside drain 
bedded in slope — 

•3.5' f inal soil cover (Typ.) 

CSP flared end section 

Refuse fi l l 

Provide 3' of trapezoidal 
ditch on either side of 
overside drain, with 5' 
transition length to "V" 
ditch 

y...̂  

LANDFILL PERIMETER BERM WITH LCRS INSPECTION/CLEANOUT PIPE 

DETAIL OVERSIDE DRAIN - TOP OF UNDFILL 

DETAIL 
Operations layer 
Drainage layer 

I- Low—permeability layer 

( I<^1x10"' 'cm/sec) 

N.T.S. e 
Excavation base 

6" HDPE pipe, perforated 

Overside drain 
bedded in slope 

7Z^ ;7A'sV/Ws" 

3.5* final soil cover-

5 

30* 

3' 24' 

^ ^ 

Drop inlet with grate 
(2 'x4 ' min. concrete 
box with base) 

12" min. rock base 

3' 

7?F??r 

8* 

Final landfil! surface 

/ / / V y ' / ./ / / 

\ 

Refuse fi l l 
A* min. —' 

Concrete or AC 
lined trapezoldol 
drainage ditch 

Note: See Drawing 1 for pipe sizes. 

LANDFILL PERIMETER BERM WITH DROP INLET AND PIPE CROSS-DRAIN 

DETAIL nf 
N.T.S. 

Riprap/apron 
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to 

_st^ J ± l -

Vegetative soil layer 

ACCESS ROAD ON REFUSE FILL 

DETAIL / ^ 

Low-permeability layer / -
(k ^1x10"^ cm/sec) X 

_ Z 

SCALE: r = 10 

Foundation layer 

Refuse —p 

FINAL COVER SYSTEM 

Provide 10' wide riprap 
lining on landfill 
dralnoge swoie -

Vegetative soil cover 

Low permeability soU 

Foundation layer 

//'A'svyxv 

DRAINAGE SWALE 

DETAIL 
N.T.S. © 
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r 
s . 

Final cover 
(See Detail 5) 
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6" dia. HDPE SDR 15.5 
perforated pipe 

4 oz . /yd^ nonwoven geotextile 

Gravel fill trench 

60 mil textured HDPE 

1.0* min. 

6' dia. perforated HDPE 
LCRS collector pipe 

60 mil textured 
HDPE geomembrane 

Base liner 

Low-permeobility layer 

12" dia. perforated 
HDPE pipe 

Subgrade 

UNDFILL PERIMETER BERM WITH LCRS SUMP 

DETAIL 
N.T.S. e 

BASE LINER AND LEACHATE COLLECTION SYSTEM (TYPICAL) 

SECTION rw 
N.T.S. 

Temporary cap 

1.5H:1V cutbock for liner 
and LCRS pipe extension 

Temporary riser pipe 

Existing ground surface 

Cutback for clay 
layer extension — 

20' min. 

36" dio. corrugated HDPE pipe sleeve 

30" dio. corrugated HDPE pipe sleeve 

Piezometric surface (varies) 

/ ~y 
I _ _ _ _ _ _ _ 
( V///////7 

Operations layer 
Dralnoge layer 

4 oz. nonwoven 
geotextile 

60 mil textured 
HDPE 

Low permeability layer 

4 oz. ^nonwoven geotextile w / 
minimum 2 foot overlap over HDPE 
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APPENDIX C 

SECTION 02650 
WATER MONITORING WELL 

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A Water monitoring well materiais and installation requirements. 

1.02 REFERENCES 

A, ASTM D 5092: Standard Practice for Design and Installation of Ground Water Monitoring 
Wells in Aquifers. 

1.03 SUBMITT/ULS 

A. Well driller's progress record at completion of drilling operations. 

B. Copy of monitoring well pennil if well is deeper than 30 feet. Secure permit from State of 
Utah, Department ofWater Rights. Telephone No. 538-7240. 

C. Copy of the Monitoring Well Constaiction Worksheet. The worksheet is available from State 
of Ulah, Division of Water Resources, Appropriation Section, 1636 West Nortii Temple Street, 
Salt Lake City, Utah 84116. Telephone No. 538-7240. 

D. Approved copy of geologist professional's monitoring well log. Secure approval from Bureau 
of Water Quality and Hazardous Waste, Salt Lake City-County Health Departinent, 610 South 
200 East. Salt Lake City, Utah 84111. Telephone No. 538-7240. 

E. Dimensions of screen including length, slot opening size, and filter pack gradation analysis. 

1.04 QUALITY ASSURANCE 

A. Driller Qualification: Thoroughly experienced and competent. 

B. Geologist professional: Person who is licensed in accordance with Utah law; to provide 
monitoring well logs. 

C. Abandoning Existing Monitoring Wells: Confomi to the State of Utah regulations for Water 
Well Drillers and the Supplemental rules and regulations for Permanent Abandoruncnt of Wells 
adopted by the State Engineer. 

PART 2 PRODUCTS 

2.01 DRILLING EQUIPMENT 

A Drilling rig equipped with hollow or solid stem auger 

B. Tools, bits, and ali other necessary equipment 

2.02 MATERIALS 

A. Riser Pipe: New, clean, 4-inch nominal diameter scliedulc 40 AF'WA 16065 PVC Ali joints 
threaded. Do tiQT use solvent weld 

Water Monitoring Well 

()265() - I 



K l K l r i N f ( I O E R 

H .Screen: New, clean, machine sloiled schedule 40 PVC 

I Nominal Diameter: 4-inches. 

2. length: 10-feet minimum. (The length of (he slotted area stiould rcjlea (he intervol to be 
monitored.) 

3. Slot Opening: Sized by CONTRACTOR to retail 90 to 99% of the lilter pack. 

4. End Fitting: Threaded PVC cap. 

C. Filter Pack (Sand): Uniformly graded, comprised of hard durable siliceous particles washed 
and screened with a particle size distribution determined by CONTRACTOR to comply with 
ASTM D 5092. 

D. Bentonite Seal: Coarse ground bentonite slurry. 

1. Set to a Plastic Consistency; Approximately 20 minutes. 

2. Non-toxic, non-fermenting, anionic polymer lo control the time of set 

3. Dry uncompacted bulk density of 71 pounds per cubic foot. 

4. Mixed with fresh waler in the proportion and manner recommended by ilie manufacturer. 

E. Grout: Cement-bentonite mix for sealing the annular space between riser pipe and the bore 
hole above the bentonite seal. 

PART 3 EXECUTION 

3.01 PREPARATION 

A. Stake the locations of the monitoring wells as shown on the Drawings prior to drilling. Well 

locations may be adjusted by the ENGINEER. 

B. Coordinate the start of drilling with the ENGINEER. 

3.02 INSTALLATION 

A. Monitoring Well: Follow drilling and instaUation methods specified in ASTM D 5092. 
B. Head AssembUes: Secure all joints and fittings. Repair any damage which result from 

construction repairs. 

C. Grading: Grade benches or platforms to drain away from well. 

D. Vault: 

1 Nonreinforced concrete annular ring supporting a steel casing cover and a lockable lid. 

2. Stamp or braze on each cover in letters not less than i-inch high the words: "WATER 
MONITOR WELL No ". ENGINEER to provide number of well 

3, Paint casing cover and lid (inside and outside) with a rusi-inhibitive primer and two BLUE 
scuff resistant enamel surface coats. 

3.03 CLEANING 

A Develop well in accordance with ASTM D 5092. 

RND OF SECTION 

Water Monitoring Well 
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APPENDLX C 

SECTION 02651 
GAS MONITORING WELL 

PART I GENERAL 

1.01 SECTION INCLUDES 

A. Gas monitoring well materials and installation requirements. 

1.02 SUBMITTALS 

A. Well driller's progress record at completion of drilling operations. 

1.03 QUALITY ASSURANCE 

A. Driller Qualifications: Thoroughly experienced and competent. 

B. Comply with Laws and Regulations related to the construction of monitoring wells in the State 
of Utah, the County of SaU Lake, and the City of Salt Lake. 

C. Provide a geologist professional who is licensed in accordance with Utah law; to provide 
monitoring well logs. 

PART 2 PRODUCTS 

2.01 DRILLING EQUIPMENT 

A. Drilling rig equipped with hollow or solid stem auger. 

B. Tools, bits, and all other necessary equipment. 

2.02 MATERIALS 

A. Pipe: New, clean, 1/2-inch nominal diameter schedule 40 APWA 15065 PVC. All joints 
threaded. Do NOT use solvent weld. 

B. Probe: 

1. Tygon* Micro-bore Tubing: Manufacturer is Cole-Parmer Instruments Company, 7425 
North Oak Park Avenue, Chicago, Illinois 60648. Fax: 1-312-647-9660. 

C. Screen: New, clean, polyethylene smooth pipe. 

1. Nominal Diameter: 1/2-incli. 

2. Slot Opening: 0.040-inch. 

PART 3 EXECUTION 

3.01 PREPARATION 

A. Stake the locations of the monitoring wells as shown on the Drawings prior to drilling. Well 
locations may be adjusted by the FNGINEER. 

B Coordinate thc start of drilling witli tlic FNGINEER 

Gas Monitoring Well 
02650 - 1 
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3.02 INSTALLATION 

A. General: 

1. Do not introduce drilling mud, additives, or fluids inciuding water mto tiie bore liolc unless 
authorized in writing by ENGINEER. 

2. Diameter of monitoring well bore hole: ^ 6-inches diameter. 

3. Continue drilling in each bore hole until the bottom or refusal. 

4. If ground water is reached during drilling, abandon and backfill the location. Shift well 
location and re-drill to a shorter depth. 

5. Prevent contaminated water, gasoline, or other deleterious substances from entering the 
monitoring well, either through the open standpipe or by seepage through the ground 
surface. Prevent during and after construction of the well. 

6. Daily Drilling Record: Keep the records up-to-date with the progress of drilling. 

B. Monitoring Well Casing Placement 

1. Install stand pipe straight and plumb in (he bore hole. 

2. Place a cap over the lop of each stand pipe to prevent introduction of dirt and debris. 

3. Depth of Casing: Total buried depth is I'-d" or to phreatic surface whichever is less. 

C. Monitoring Well Head /VssembUes: Secure all joints and fittings. Repair any damage which 
result from construction operations, at no additional cost to the OWNER. 

D. Grading Area Surrounding Monitoring Well Head: Grade benches or platforms to drain. 

E. Vault: 

1. Non-reinforced concrete annular ring supporting a steel casing cover and a lockable lid. 

2. Stamp or braze on each cover in letters not less than 1-inch high the words: "GAS 
MONITOR WELL No. ". ENGINEER to provide number of well. 

3. Paint casing cover and lid (inside and outside) with a GREEN rust inhibitive primer and 
two scuff resistant enamel surface coats. 

END OF SECTION 

Gas Monitoring Well 
02650 - 2 
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Appendix D 
Drainage Report 

Introduction 

This report summarizes the drainage analysis used in designing the storm

water drainage control systems proposed for the expansion of the Salt 

Lake Valley Landfill, Salt Lake County, Utah. The objective of this report 

is to meet the requirements of the Salt Lake City-County Health Depart

ment, Health Regulations #1 (October 1989), and the U.S. Environmental 

Protection Agency (EPA) Subtitle 0 criteria (September 1991). 

Site Characteristics 

The proposed landfill expansion area lies north of the existing landfill 

operation in the undeveloped portion of the property owned by Salt Lake 

Valley Solid Waste Management Council. Except for the E.T. Technolo

gies landfarming area and the existing landfill at the southeast corner of 

Parcel ill, the natural topography of the site and surrounding areas gently 

slopes towards the northwest. Ground elevations at the site are highest at 

the southeast corner, at approximately 4,230 feet mean sea level (MSL), 

and lowest in the west and northwest, at approximately 4,216 feet MSL. 

Vegetative cover is low to moderately dense, dominated by saltgrass, 

greasewood, and pickleweed. 

The area immediately east of the expansion area is undeveloped with 

medium to dense vegetation. Drainage tributary areas north and south of 

the landfill expansion area are minimal due to a railroad embankment near 

the northern perimeter, and a major drainage ditch, Lee Drain, near the 
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southeriy limit. West of the proposed expansion are low lying areas where 

most of the surface njnoff from the landfill development drains. 

A shallow pond exists in the northwesteriy portion of the expansion area. 

This low spot was created by an earth berm built across the existing 

drainage course. This earth berm currently serves no purpose and should 

be removed to allow surface water to freely drain away from the site. 

Improvement in the surface drainage In this area should result in an 

increase in the strength of overt)urden soils, increasing trafficability over 

existing ground for future landfill development. 

Run-on enters the expansion area at approximately the midpoint of the 

eastern boundary. From this point, surface run-on travels westeriy along 

the toe of the earth berm constmcted across the midsection of the expan

sion area. Ponded water due to artificial baniers in the expansion area 

either evaporates or inflltrates through the ground surface. 

Design Criteria 

The design criteria utilized in designing the surface drainage control facili

ties for the landfill expansion area are based on the minimum standards 

prescril)ed by the Salt Lake City - County Health Department, Health Reg

ulations #1 and the EPA Subtitle D criteria. The drainage system ana

lyzed for this report is for the fully developed landfill when all drainage 

collection and conveyance structures are In place. 
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Health Regulations #1 require surface water run-on and runoff to be con

trolled by the following: 

• Surface water run-on and runoff shall be prevented from 

flowing onto the active portion of the landfill during peak 

water discharges from a 25-year storm. 

• The landfill shall be constructed to adequately control run

off from the active portion of the landfill resulting from a 

25-year, 24-hour storm. 

• The landfill shall be equipped with suitable channeling 

devices, including, but not limited to, ditches, berms, or 

dikes, to divert surface-water runoff from the land area 

contiguous to the landfill. 

• Runoff not contaminated by solid waste or leachate shall 

be routed to a settling basin or shall be controlled by other 

equally effective measures to remove sediment before 

being discharged to a receiving stream. 

EPA Subtitle D criteria require owners or operators of landfills to design, 

construct, and maintain 

• a run-on control system to prevent flow onto the active 

portion of the landfill during the peak discharge from a 

25-year storm 

• a run-off control system from the active portion of the 

landfill to collect and control at least the water volume 

resulting from a 25-year, 24-hour storm 

EPA Subtitle D criteria also require owners or operators 
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• not to cause a discharge of pollutants into waters ol the 

United States, including wetlands, that violates any 

requirements of the Clean Water Act, including, but not 

limited to, the National Pollutant Discharge Elimination 

System (NPDES) requirements, pursuant to seciion 402 

• not to cause the discharge of a nonpoint source of pollu

tion to waters of the United States, induding wetlands, 

that violates any requirement of an area-wide or state

wide water quality management plan that has been 

approved under section 208 or 319 of the Clean Water 

Act, as amended 

Design Approach 

The design approach used in determining the peak flows and runoff vol

umes were based on procedures and design data prescribed by the 

following documents: 

• Manual of Instruction, Part 4 - "Roadway Drainage." Utah 

State Department of Transportation. Adopted 1965. 

Revised 1984. 

• Westside Master Drainage Plan, Volume I - "Master Plan." 

Salt Lake City Corporation Department of Public Worths. 

October 1986. 

Rational Method 

The Rational Method was used to determine peak discharge rates for the 

design of the permanent stormwater drainage systems. The Rational 

Method is based on the following equation: 
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Q = CIA 

where 

Q = peak rate of discharge (cubic feet per second [cfs]) 

C = njnoff coefficient 

I = rainfall intensity (inches per hour(in./hr]) 

A = drainage area (acres) 

Runoff quantity was estimated using the 25-year design storm event. The 

parameters for detennining peak flows are tributary drainage area (A), 

runoff coefficient (C), time of concentration (Tc), and rainfall intensity (I). 

These parameters are described in the following sections. 

The Heasted Methods Flow Master computer program, based on Man

ning's equation, was used to calculate open channel flow characteristics 

such as flow capacity, flow velocity, and depth of flow. Material presented 

in The Utati State Department of Transportation (UDOT) Manual of 

Instmction, Part 4 "Roadway Drainage" (1984), and the Westside Master 

Drainage Master Plan (1986), were used as reference materials in devel

oping peak flow rates. 

Drainage area. Total drainage area is approximately 600 acres, which 

includes a portion of the existing landfill (Parcel III south) and 223 acres of 

run-on drainage. The landfill drainage area Is approximately 380 acres and 

is contained within a flood protection berm that prevents run-on onto the 

landfill. The landfill drainage area was divided into 24 sulxfrainage areas 

for estimating peak flows for hydraulic design of the storm-water control 

structures. Landfill sulxJrainage areas are shown on Figure D-4. The off-

site run-on drainage area was delineated using the Magra and Saltair 

Quadrangles. United States Geological Survey (USGS) 7 1/2 minute 

series topographic maps. 
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Time of Concentration (Tc). The time of concentration for each 

sutxJrainage area is based on the aggregate of overiand flow time and 

open channel flow time. Overiand flow time is determined from the Kirpich 

equation for small drainage basins: 

Tc = 0 .0078(La^ /H 1/2)0 77 

where 

L = the maximum length of travel (feet) 

H = the difference in elevation along the effective slope 
line (feet) 

Tc = the time of concentration (minutes) 

A nomograph of the Kirpich equation is shown in Figure D-1. 

Open channel flow travel time is calculated based on flow velocities devel

oped from Manning's Equation. Roughness coefficients (n) for the various 

storm-water structure linings are based on recommended design values 

published in the Handbook of Hydraulics, 6th Edition, King 1976. 

The Tc calculated for the landfill subdrainage area with the longest flow 

path was less than 10 minutes. The UDOT manual recommends using a 

minimum Tc of 10 minutes for storm-water drainage system design. This 

minimum was therefore used to determine the storm intensity for all 

drainage structures. 

An approximate Tc for the off-site drainage area was developed from 

topographic features on available USGS maps. Based on available infor

mation, the Tc ranges from 30 minutes to 1 hour. 

Runoff coefficient. The runoff coefficients (C) used in the analysis are 

based on the selection criteria prescribed in the UDOT manual 

(Figure D-2). The manual provides a table listing various surface covers 
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with corresponding runoff coefficients. Based on field observation of the 

surface cover at the existing landfill and the sunrounding area, the follow

ing C values have been selected: 

Drainaqe Area 

1 andfill top deck 

i_andfill side slope 

Rural turf meadows 

C Values 

0.45 

0.55 

0.40 

Intensity duration-frequency curves. Intensity duration-frequency (IDF) 

curves contained in the Westside Master Drainage Plan were used to 

determine rainfall intensities (Rgure D-3). The site of the Salt Lake Valley 

Landfill is within the study area covered by the Westside Master Drainage 

Plan; the IDF curves provided were therefore used with no adjustment, 

intensities are based on the 25-year frequency storm. The rainfall inten

sity for a Tc of 10 minutes is approximately 3.0 inches per hour and the 

rainfall Intensity for the off-site area ranges from 1.8 inches per hour to 1.2 

Inches per hour for Tes between 30 minutes and 1 hour. 

Proposed Storm-Water Control Facilities 

The storm-water control facilities are described below and a summary of 

the storm-water control facilities is presented In Table D-1. 

Drainage on the landfill is primarily controlled by diversion berms with V-

ditches and riprap-lined swale. The V-ditches are designed to have a 

minimum slope of 2 percent. The riprap-lined swale, designed also as a V-

ditch with 10 to 1 side slopes (horizontal to vertical), has a maximum slope 

of 5 percent. 

Landfill overside drains are primarily cormgated steel pipe (CSP) that 

function under inlet control flow conditions. Pipe sizes are generally 

24 inches in diameter with a 36-inch x 24-inch eccentric reducer at the 
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entrance. The overside drains are generally installed at a 10 percent 

slope or steeper for conveying peak flow rates resulting from a design 

storm event. 

Landfill roadside ditches are concrete-lined V-ditches with 1.5 to 1 side 

slopes. The roadside ditches collect drainage flow from landfill diversion 

berms and sheet flow from the landfill surface. Roadside ditches will be 

lined with concrete in areas where velocities may erode soil cover. 

The perimeter channel on top of the perimeter flood protection berm is a 

grass-lined trapezoidal ditch vAXh a base v̂ ndth of 2 feet and side* slopes of 

2 to 1 (horizontal to vertical {h:v]). Channel slopes are relatively flat with a 

minimum gradient of 0.2 percent. 

Pipe culverts or riprap channels convey stormwater flow to the natural 

drainage ways or to drainage swales at the base of the perimeter berm. 

Peak flows range from 30 to 100 cfs. The perimeter cross channels have 

a trapezoidal section with a 5-foot base and 10 to 1 (h:v) side slopes 

designed to allow through traffic on the perimeter berm. The cross chan

nels have minimum slopes of 10 percent across the top of the berm and 

are lined with rock riprap. Riprap aprons are designed for energy dissipa

tion and scour protection of the perimeter berm. 

Postdeveiopment Condition 

Constmction of the landfill expansion will cause mn-on drainage to be re

directed to the northem perimeter of the site. From this point, the diverted 

flow will rejoin its natural drainage path at the northwest corner of the site. 

Drainage flow along the south and portions of the southwest perimeter will 

retain its existing drainage pattern. Run-on and mnoff discharges from the 

landfill are shown on Table D-1 and Figure D-4. Most of the drainage 

facilities are designed to produce nonerosive velocities at the outfalls so 

that storm-water mnoff from the site can be released without harm to adja-
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cent property. Run-on/mnoff control facilities, such as perimeter channels 

and drainage swales, will be routinely monitored for siltation and properiy 

maintained to prevent erosion damage. 

Protection of Facilities from 100-year Storm 

The Federal Emergency Management Agency (FEMA) Rood insurance 

Rate Map for Salt Lake County, Utah, was used to evaluate whether the 

landfill expansion is located in the 100-year flood boundary. The proposed 

landfill expansion is outside Zone A, which delineates the 100-year flood 

boundary. The expansion area is, however, located within Zone 0, an 

area characterized with minimal flooding (see Figure D-5). 

The Westside Master Drainage Plan contains information that influenced 

the design of the perimeter flood protection berm. It reported that in 1987. 

the Great Salt Lake rose to its peak elevation of 4,211.85 feet MSL. Four 

major outfall systems in the study area are several feet below this eleva

tion, indicating a reduced carrying capacity for these systems. State and 

federal agencies have recommended that development in the study area 

not be allowed below an elevation of 4,217 feet MSL. Most of the iand in 

the expansion area, except for the northwest sector, is atx)ve the minimum 

development elevation. The perimeter berm was designed at a much 

higher elevation to prevent inundation of waste by flood waters, create a 

balanced drainage system around the landfill, and provide additional 

refuse capacity for the site. 
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Tabl« D-1 

Summary o l Storm Walar FaclllUaa 

1 Oaaign 

Poin l (3) 

20 

2 

41 

40 

4 

60 

7 

6 

100 

10 

140 

14 

160 

16 

19 

ie 

200 

20 

25 

24 

260 

26 

Daalgn 

Q c f a 

14 

66 

49 

63 

72 

32 

32 

100 

21 

46 

34 

62 

58 

73 

29 

64 

17 

29 

21 

37 

47 

70 

r [halitagv 

1 SUuclura 

Overside drain (2) 

Cross Drain 

Landfill swale 

Overside drain 

Cross channel 

Overside drain 

Roadside Ditch/ 

Perimeter berm 

Oainage Ditch 

Cross channel 

Overside drain 

Cross channel 

Overside drain 

Cross channel 

Overside drain 

Cross channel 

Roadside Ditch 

Cross Drain 

Overside drain 

Cross channel 

Roadside Ditch 

Cross Drain 

Overside drain 

Cross channel 

T y p . 

24-CSP 

30-CSP 

V-ditch 

24-CSP 

Trapezoidal 

ditch 

24-CSP 

V-rfitrh 

Trapezoidal 

ditch 

Trapezoidal 

ditch 

24-CSP 

Trapezoidal 

drtch 

24- CSP 

Trapezoidal 

ditch 

24-CSP 

Trapezoidal 

dhch 

V-dilch 

30-CSP 

24- CSP 

Trapezoidal 

ditch 

V-ditch 

30-CSP 

24- CSP 

Trapezoidal 

ditch 

Chanrtel 

Uning 

Riprap 

Riprap 

Asphalt 

Grass 

Riprap 

Riprap 

Riprap 

Riprap 

Asphalt 

Riprap 

Asphalt 

Riprap 

Mannings 

CoamclMi l 

0.024 

0024 

0030 

0.024 

0030 

0024 

0 015 

0.025 

0.030 

0024 

0030 

0.024 

0.030 

0,024 

oa-w 

0.015 

0.024 

0.024 

0.030 

0015 

0.024 

0.024 

0.030 

61op« 

Parcant 

20 

10 

20 

5 

20 

e 

0.25 

5 

20 

5 

20 

5 

20 

5 

8 

10 

20 

5 

8 

10 

20 

5 

Note 

1 Drainage laciiities are designed tiasod oo peak flows developed l iom the 25 year design storm 

2 24 ' overside drains have 24 ifx:h X 36 inch occontric rodocer at their inlets 

3 Design points are releretx^ed hom tf>c Drairtage Area h4ap. Figure D 4 
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VALUES OF RUNOFF COEFFICIENTS FOR 
USE IN THE RATIONAL FORMULA 
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Concrele or sheet asphalt pavement 

Asphalt macadam pavement 

Gravel roadways or shoulders 

Bare earth 

Sleep grassed areas (2.1 slopes) 

Turf meadows 

Forested areas 

Cultivated fields 

.0.8 — 0.9 

.0.6 — 0.8 

.0.4 —0.6 

.0.2 — 0.9 

.0.5 — 0.7 

.0.1 —0.4 

.0.1 —0.3 

.0.2 — 0.4 

< 
tu 
cc 
< 
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m 
cc 

Flat residential, with about 30 percent of area impervious 0.4 

Moderately sleep residential, with about 50 percent 
of area impervious .0.65 

Moderately steep built up area, with about 
70 percent of area impervious .0.8 

•For flat slopes or permeable soil, use the lower values; lor sleep slopes or impermeable soil use Ihe higher 
values 

SOURCE: Utah S ta te Department of Highways. 
Manual of Ina l ruc t lon . Par t 4 - Drainaoe 
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^151 K L E I N F t L D t R 

April 16, 1997 

Kleinfelder File No. 30-8018-06.018 

Mr. Ed McDonald 
Salt Lake City Corporation 
324 South State Street, Suite 310 
SaltLakeCity, Utah 84116 

Subject: Limited Settlement Evaluation of Waste Cells 
Salt Lake Valley Solid Waste Management Facility 

Dear Mr. McDonald 

In response to a request made by the Salt Lake Valley Landfill and during the permit 
revision process, KJeinfelder drilled one soil boring near the central portion of the 
landfill to obtain information on soil types and characteristics in the upper 200 feet of 
soils underlying the Salt Lake Valley Solid Waste Management Facility. These data 
were collected in response to comments made by the State Division of Solid and 
Hazardous Waste. 

Field Activities 

Drilling was accomplished with a truck-mounted hollow-stem auger drill rig equipped 
for soil sampling. The boring was completed to 198 feet below existing grade and 
samples were collected at 5-foot intervals for the first 50 feet and at 10-foot intervals 
from 50 feet to 198 feet. Disturbed and undisturbed samples were obtained alternately 
using a standard split-spoon sampler (SPT) and thin walled Shelby tubes, respectively. 
The SPT was driven by a 140-pound hammer free-falling through a distance of 30 
inches. SPT driving resistance, expressed as "blows per foot of penetration", is 
presented on the attached boring log at the respective sampling depths. The 3-inch by 
30-inch Shelby tubes were pushed approximately 24 inches using the drill rig 
hydraulics. The samples were classified by a field engineer and representative portions 
of each sample were packaged and transported to our laboratory for testing. 

Laboratory Testing 

Laboratory testing of the samples included moisture content, density, percent of 
material passing the No. 2(X) sieve, plasticity index and consolidation tests. Moisture 

Copyright Kleinfelder, Inc. 1997 (uscr\Khanley\80l8sen doc) 
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content and density tests were performed to aid in calculation of overburden pressures. 
Percent passing thc No. 200 sieve and plasticity index tests were performed to aid in 
classifying and characterizing the soil. Consolidation tests were performed on tlie 
undisturbed samples of the clay soils throughout the 198 foot profile to evaluate the 
settlement characteristics of the soils. The results of all laboratory tests and the boring 
summary log are presenied as attachments to this letter. 

General Lithology 

Based on the one boring log completed for this investigation, the subsurface profile 
near the center of the completed landfill is summarized as follows: 

0 to 56 feet Predominantly medium stiff Lean CLAY with interbedded 

sandy silt layers/lenses and a few small sand layers/lenses 

56 to 65 feet Fine to medium grained SAND with silt 

65 to 108 feet Stiff SILT with interbedded layers/lenses of stiff lean clay 

and some small sand layers 

108 to 127 feet Medium to fine grained SAND with silt 

127 to 160 feet Very stiff Lean CLAY with seams and layers/lenses of 

silty sand 

160 to 192 feet Medium grained SAND with some silt 

192 to 198 feet Very stiff Lean CLAY 

Based on this one boring, the initial 198 feet of native soil l)eneath the landflll consists 
of approximately 140 feet of lean clay/silt soils and approximately 60 feet of sandy 
soils. 
Moisture Content and Densitv 

Based on the laboratory test results, moisture contents of the silt and clay soils typically 
range from 23 to 30 percent of dry weight. Typical natural dry densities of these soils 
range from 85 to 97 pounds per cubic foot. 

Consolidation Results 

The results of the consolidation tests indicate that the clay/silt soils are overconsolidated 
with overconsolidation ratios ranging from 2.0 near the surface to typically around 1.5 
at deeper depths. The consolidation tests further indicate that the clay/silt soils are 

Copyright Kleinfelder, Inc. 1997 (user\Khartley\8018setLdoc) 
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moderately compressible. As a basis for analysis, the sandy soils were assumed to be 
non-compressible. 

Evaluation of the potential settlement as a result of the proposed final loads associated 
with the filling of the landfili was performed using parameters provided by the Salt 
Lake Valley Landfill facility and documents produced by EMCON Associates regarding 
landfill design. Pertinent parameters included a unit weight for the refuse of 1200 
pounds per cubic yard (44.4 pounds per cubic foot) and a completed refuse thickness of 
160 feet. As the waste compacts the unit weight and thickness will decrease by 
approximately 25 percent, but for modeling purposes the values presented above are 
equally representative of the downward force. Consideration as to the thicknesses and 
unit weights of the bottom liner and fmal cover were also incorporated into the model. 
The modeled section of the landfill was derived from section B-B' as shown on 
EMCON's Drawing No. 5. 

Based on these parameters and our consolidation test data, the total estimated primary 
consolidation settlement within the initial 198 feet of soil under the center of the landfill 
was 62 inches (approximately 5 feet). Additional analysis regarding the settlement 
contribution of soils deeper than 200 feet was estimated using the consolidation test data 
from the 194 foot sample and assuming the clay/silt soils continued for another 200 feet 
without significant saixl layers. Results from this analysis showed an additional 4 to 6 
inches could occur in this depth range. Additional primary settlement t>eyond depths of 
400 feet as well as secondary consolidation settlement could also contribute an 
estimated additional 6 to 12 inches of settlement over the years following completion of 
tbe landfill, however it should t>e noted that no data was obtained to substantiate the 
potential settlement associated with secondary consolidation. 

It should be noted that these settlement estimates are based on assumptions of soil 
stratigraphy and characteristics below 200 feet. Furthermore, these estimates are based 
on data obtained from one boring near the center of the landfill. Soil stratigraphy and 
consolidation characteristics may vary at other locations within the site. For the 
purposes of modeling, we have assumed that the profile remains the same across the 
site. 

The settlement profile based on the model is shown on the attached drawing. The 
actual settlement profile will differ slightly due to thc variation in soil stratigraphy 
across the actual soil profile and the inaccuracies associated with the model. However, 
in general the settlement profile will follow a similar trend to that shown on the 
drawing. The vertical scale on the lower portion of the attached drawing is exaggerated 
to 40 times the rest of the section for clarity of settlement values. Since the settlement 
profile does not exactly follow a straight line as assumed by EMCON, consideration 
should be given to evaluating the performance of the liner with respect to the indicated 
profile. 
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Sincerely, 

KLEINFELDER, INC. 

Kent A, Hartley, P.E. 
Project Engineer 

Scott W. Davis, P.E. 
Geotechnical Division Manager 

cc: Mr. Dave Lore, Salt Lake Valley Solid Waste Management Facility 
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1.7 

Dry density, pcf 

Water content, % 

Sample height, in. 

Initial 
85.4 

32.1 

25.4 

Final 
100.7 

30.7 

23.07 

K L E I N F E L D E R 

ROJECT NO. 30-8018-06.018 

Salt Lake County Landfili 

CONSOLIDATION TEST RESULTS 

PLATE 
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PRESSURE - ksf 

Sample 

Depth 

Description 

Classification 

Overburden Pressure 

Preconsolidation Pressure 

Compression Index 

Recompression Index 

Overconsolidation Ratio 

LF-1 

30.0 ft 

Lean CLAY w / silt nodules 

CL 

2.00 ksf 

3.80 ksf 

0.101 

0.014 

1.9 

Dry density, pcf 

Water content, % 

Sample height, in. 

Initial 

100.2 

21.0 

25.4 

Final 

120.1 

19.9 

22.89 

K l K L E I N F E L D E R 

OJECT NO. 30 8018-06.018 

Salt Lake County Landfill 

CONSOLIDATION TEST RESULTS 

PLATE 
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IC 
PRESSURE - ksf 

Sample 

Depth 

Description 

Classification 

Overburden Pressure 

Preconsolidation Pressure 

1 Compression Index 

Recompression Index 

Overconsolidation Ratio 

LF- 1 

41.0 ft 

Lean CLAY w / sand seams 

CL 

2.50 ksf 

4.00 ksf 

0.116 

0.022 

1.6 

Dry density, pcf 

[Water content, % 

Sample height, in. 

Initial 

91.8 

26.8 

25.4 

Final 

109.8 

25.5 

22.92 

Kd K L E I N F E L D E R 

tOJECT NO. 30 8018-06.018 

Salt Lake County Landfill 

CONSOLIDATION TEST RESULTS 

PLATE 
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1 
PRESSURE - ksf 

Sample 

Depth 

Description 

Classification 

Overburden Pressure 

Preconsolidation Pressure 

Compression Index 

Recompression Index 

1 Overconsolidation Ratio 

LF- 1 1 

81.0 ft 1 
Lean CLAY 

CL 

4.80 ksf 

7.30 ksf 

0.110 

0.017 

1.5 

Dry density, pcf 

1 Water content, % 

Sample height, in. 

Initial 
94.1 

25.5 

25.4 

Final 
110.9 

24.3 

23.14 

KA K L E I N F E L D E R 

lOJECT NO. 30-8018-06.018 

Salt Lake County Landfill 

CONSOLIDATION TEST RESULTS 

PLATE 
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100 
PRESSURE - ksf 

Sample 

Depth 

Description 

Classification 

Overburden Pressure 

Preconsolidation Pressure 

Compression Index 

Recompression Index 

Overconsolidation Ratio 

LF- 1 

131.0 ft 

Lean CLAY 

CL 

7.40 ksf 

14.00 ksf 

0.157 

0.020 

1.9 

Dry density, pcf 

Water content, % 

Sample height, in. 

Initial 

89.0 

29.5 

25.4 

Final 

105.2 

28.2 

23.11 

I&l K L E I N F E L D E R 

ROJECT NO. 30-8018-06.018 

Salt Lake County Landfill 

CONSOLIDATION TEST RESULTS 

PLATE 
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100 
PRESSURE - ks f 

Sample 

Depth 

Description 

Classification 

Overburden Pressure 

Preconsolidation Pressure 

Compression Index 

Recompression Index 

Overconsolidation Ratio 

LF- 1 

149.0 ft 

Lean CLAY 

CL 

8.00 ksf 

12.00 ksf 

0.087 

0.012 

1.5 

Dry density, pcf 

Water content, % 

Sample height, in. 

Initial 

97.5 

24.3 

25.4 

Final 

138.1 

111.9 

23.64 

ki K L E I N F E L D E R 

OJECT NO. 30 8018-06.018 

Salt Lake County Landfill 

CONSOLIDATION TEST RESULTS 

PLATE 



PRESSURE - ks f 

Sample 

Depth 

Description 

Classification 

Overburden Pressure 

Preconsolidation Pressure 

Compression index 

Recompression Index 

Overconsolidation Ratio 

LF- 1 

194.0 ft 

Lean CLAY 

CL 

11.00 ksf 

21.00 ksf 

0.125 

0.011 

1.9 

Dry density, pcf 

Water content, % 

Sample height, in. 

Initial 
98.7 

22.8 

25.4 

Final 
112.7 

21.9 

23.56 

lk-'< L E I N F E L D E R 

IJECT NO. 30 8018-06.018 

Salt Lake County Landfill 

CONSOLIDATION TEST RESULTS 

PLATE 
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(From EMCON Associates, 1991) 

Table E-1 

Summary ol Laboratory Test Resutts 

Boring 
Idem. 

E-24 
E-24 
E-24 
E-24 
E-24 
E-24 
E-24 
E-24 

E-24 
E-24 
E-24 
E-24 
E-24 

E-25 
£-25 
E-25 
E-25 
E-25 
E-25 
E-25 
E-25 

E-26 
E-26 
E-26 

Sample 
Idem. • 

ST-2 
ST-3 

ST-5 

ST-1 
SS-1 

ST-2 

ST-2 

Depth 
(feet) 

3 
6 
8 

11.5 
13 
16.5 
18 
21.5 

23 
26.5 
28 
31.5 
33.5 

3 
4.5 
6 

11 
16 
18 
21.5 
26 

3 
4.5 
6.5 

Soil 
Class. ̂  

CL 
CL 
CL 
CL 
CL 
SM 
SM 
ML 

SM 
SM 
SM 
SM 
SM 

ML 
CL 
SM 
CL 
CL 
CL 
SM 
SW 

CL 
CL 
CL 

Raw 
bpf2 

5 

5 

11 

14 

35 

90 

14 
20 
8 

14 

18 

6 

Press! 
psP 

50 

200 
150 

200 

250 

500 

550 

100 

200 
250 

100 

250 

Dens. 
pcf^ 

99.6 

Moist. 
% 

30.2 

25.2 

27.3 

19.1 

24.0 

Fines 
% 

' 

92.9 

LL5 
% 

27 

23 

p|6 
% 

12 

1 

Perm. 
(cm/sec)^ 

3X10-6 
3X10-8 

Strength 
Parameters 

C - 500 psf 
(J>» 35 (DS)8 

Maximum 
Density 
(D1557) 

pc< 

Optimum 
Moisture 
Content 

% 

PJ3 3440201 C.EOW Rev. 0 November 19.1991 



(From EMCON Associates, 1991) 

Table E-1 

Summary of Laboratory Test Resutts 
(Continued) 

Boring 
Ident. 

Sample 
Idem. 

Depth 
(teet) 

Soil 
Class.1 

Raw 
bpf2 

Press. 
psi3 

Dens. Moist. 
% 

Fines 
% 

LL5 P|6 

% % 
Perm. 

(cm/sec) 7 
Strer>gth 

Parameters 

Maxirrxjm 
Density 
(D1557) 

pcf 

Optimum 
Moisture 
Cement 

% 

E-26 
E-26 
E-26 
E-26 
E-26 
E-26 
E-26 
E-26 

ST-3 

ST-4 

ST-5 
ST-6 

8 
11.5 
13 
16.5 
18 
21.5 
26.5 
31.5 

CL 
CL 
CL 
CL 
CL 
CL 
SW 
SW 

12 

17 

26 

28 

100 

150 

250 
2000 

38.7 

21.4 

25.4 

47 26 

98.9 31 15 

E-27 ST-I 11.5 ML 100 

E-27 
E-27 
E-27 
E-27 

E-27 
E-27 

E-28 
E-28 
E-28 
E-28 
E-28 
E-28 

ST-2 

ST-3 

ST-1 

ST-2 
ST-3 
ST-4 
ST-5 

13 
16.5 
18 
21.5 

26.5 
31 

3 
6 

11.5 
16.5 
21.5 
26.5 

CL 
CL 
SM 
ML 

SW 
SW 

ML 
CL 
CL 
CL 
CL 
CL 

7 

18 

28 
72 

25 

20.4 91.4 29 6 

150 90.0 29.6 33 17 

150 90.8 29.4 99.5 

C-0 psf 
0=^5.5" (CU)9 

C»Opsf 
0-38' (DS) 

800 16.7 

150 
150 
150 
150 

95.0 

94.8 
85.8 

25.8 
27.7 
27.9 
35.5 

79.5 
32 
46 
35 
38 

13 
24 
18 
19 

PJ3 3440201 C.EOW Rev. 0 November 19, 1991 



(From EMCON Associates, 1991) 

Table E-1 

Boring 
Idem. 

E-28 
E-28 

E-29 
E-29 
E-29 

E-29 
E-29 
E-29 
E-29 
E-29 

E-30 
E-30 
E-30 
e-30 
E-30 
E-30 
E-30 

Sample 
Idem. 

ST-1 

ST-2 

ST-3 

ST-1 
ST-2 

Deptli 
(feet) 

31 
36 

3 
6.5 
8.5 

12 
17.5 
21.5 
28.5 
31.5 

3 
6 

11.5 
16 
21 
26 
31 

Soli 
Class.' 

SM 
SM 

ML 
CL 
CL 

SM 
SM 
SM 
SM 
CL 

CL 
CL 
SM 
SM 
SM 
SM 
SM 

Raw 
bpf2 

10 
78 

6 

14 
20 
24 
26 

7 

6 
22 
14 
18 

i 

Press. 
psP 

350 

100 

100 

150 

100 

Summary of Laboratory Test Resutts 

Dens. 
pct^ 

95.4 

(Continued) 

Moist. 
% 

32.5 

26.6 

31.2 

24.2 
20.4 

Fines LL5 PI« 
% % % 

• 

91.3 34 14 

98.7 28 9 

Perm. 
(cnVsec)'' 

9 x 1 0 « 

Strength 
Parameters 

C O psf 
({>=37-(CU) 

Maximum 
Density 
(D1557) 

pcf 

Optimum 
Moisture 
Comem 

% 

PJ3 3440201C.EOW Rev. 0 November 19, 1991 



(From EMCON Associates, 1991) 

Table E-1 

< 
Boring Sample Depth Soil Raw Press. 
Idem. 

T.25 

T-34 
T .37 

T-39 
T-41 

Idem. (feet) Class.' bpf 2 ps|3 

B-2 4 CL 101 

B-5 15 SM 
B-1 2.5 SM 102 

B-4 14 SM 
B-5 15 SM 

Summary of 1 atwratory Test Results 

Dens. 
pcf^ 

22.9 

20.8 

(Cominued) 

Moist. Fines LLS 
% % % 

• 

50.0 

27.2 

48.0 

1. Soil Clau: Soil dassification according to ASTM D248S, Description and Identllfeation of Soils (Visual-Manual) 
2. Rawbpl: 

3. Press p» 
i . pd; 

5. LL 
6. PI: 

7. cm/sec: 

8, DS: 

9. CU: 
10. UU-flEM 

Actual blows p«r foot to advance a soil sampler, using a 140-pound drop i weight tailing free for 30 inches 

P|6 Perm. 
% (cm/sec) 7 

3 x 1 0 ^ 

2x 10-S 

1; Hydfaufic down pnssun roqulned to press a 3-inch-diametBr thln-walled Shelby tube 2 feet into undisturbed sofl {per square inch) 

Pounds per cubic toot 
Atterberg Uquid Limit 
Atterberg Plasticity Index 

Centimeters per second 

Direct shear lest 

Consolidaisd, undrained triaxial shear test 

: Unoonjo<(d«ted, undrained triaxial shear test perfomied on remolded specimen 

Strength 
Parameters 

6880 
(UU-REM)10 

3450 psf 
(UU-REM) 

MaxifTum 
Density 
(D1557) 

pcf 

113 

114 

Optimum 
Moisture 
Comem 

% 

15.5 

14.2 

PJ3 3440201 C.EOW Rev. 0 November 19, 1991 



(From EMCON Associates, 1991) 

CONSOLIDATION TEST 

emcon PROIECT NAME SALT LAKE VALLEY LANDFILL 

DATE 11/16/90 BY 0. CANLAS 

BORING NO. E-28 S A M P I F N O . _ i I l i _ 

DEPTH _ i i £ _ MATERIAL LEAN CLAY (CL) 

PROJECT NO 

T A r , ^ 55.0 

YAf = '02.3 

I I = 32 

344-

Wn,o ' 

Wn,f = 

PI = 

02.01 

25.8 ^ 

25.1 % 

13 

IOO 

0 9 0 

V
O

ID
 

R
A

T
IO

,e
 

O
 

bo
 

o
 

0.70 

0.60 

r 

H*-

>-

i 

>-K 
"Sj 

1 1 : 
Preconsolidation pressure 

•: Pc = 
1 1 

4.1 KSF i 

Overtxjrden pressure: PQ = 12 KSF 1 

Overconsolidation ratio. OCR = 3.4 , 

Cor 

^ 

Tip 

*s 

— 

ressi 

^ 

- -

on index 

t. 

- ^ 

c: 

) 

Cc = 0. 16 2 

0.1 0.2 0.3 0.4 0.6 0.8 1.0 2.0 3-0 AX) 6.0 8.010 20 30 40 60 80 100 

CONSOLIDATION PRESSURE, Ob < KSF ) 

0.1 0.2 0.3 0.4 0.6 0.8 1.0 2.0 3.0 4.0 6-0 8.0 10 20 30 40 60 80 100 

2 / 9 1 

FIGURE C-3 



(Frora EMCON Associates, 1991) 

emcon 
A • • O C l A T f l • 

CONSOLIDATION TEST 
PROJECT NAME _ 

DATE 9/19/90 

SALT LAKE VALLEY LANDFILL 

BY TERRATECH.INC 

BORING N O . £ - 2 6 < ;AMPIF Nr t ST-4 

DEPTH _ i l 5 ; _ MATERIAL LEAN CLAY (CD 

' 'd,o = 

7d,f = 

LL = _ 

PROJECT NO. -^^^"Q2.0i 

_?! :? W n , o = 2 7 . 9 ^ 

9 8 0 Wn,f = 26.6 ĉ  

35 PJ - 18 

1.00 

0.90 

V
O

ID
 R

A
T

IO
,*

 

o
 

0.70 

0.60 

i-

<t>~ 

-A 

-

h 

- - -

1 1 

1 

1 

i" 

I l l l l l l ; 1 
Preconsolidation pressure: 

n 
p 

l l l l 
c = 4.7 KSF 

Overtxjrden pressure: PQ = 1.6 KSF 

Overconsolidation ratio: OCR= 2 9 

C 

• ^ 

" ^ 

om 

»v 

>-̂  

pr( 

S 

-

JS 

'N 

sior 

\ 

' 

> index: 

> 1 

• - ^ 

C c = 3.2! 50 

0.1 0.2 0.3 0.4 0.6 0.8 1.0 2.0 3-0 AJO 6.0 8.0 10 20 30 40 60 80 100 

CONSOLIDATION PRESSURE, Ob <*<SF ) 

0.1 0.2 0.3 0.4 0.6 0.8 1.0 2X) 3.0 4.0 6.0 8J) 10 20 30 40 60 80 100 

2 / 9 / 

FIGURE C-4 



(From EMCON Associates, 1991) 

emcon 
« a « e c i A i f • 

O > 

CONSOLIDATION TEST 
PROJECT NAME _ 

O A T F 11/16/90 

SALT LAKE VALLEY LANDFILL 3 4 4 - 0 2 . 0 1 

BY 0 CANLAS 

BORING NO. _Ll2 i_SAMPLE MQ ST-5 

DEPTH _ i l 5 ^ MATERIAL LEAN CLAY (CD 

PROJECT NO. 

r d , o -- 85.8 Wn,o= 35.5 % 

LL - _ 

99.2 

38 

IOO 

0.90 

oeo 

0.70 

0.60 

r 

X 
t ^ 

- ^ )»* 

'Ns^ 

1 
I 
1 

1 

1 

V ; 

> 

t 

1 
1 
1 

Preconsolidation pressure • P ^ = 2.7 KSF 

Overtxjrden pressure: PQ = 18 KSF 

Overconsolidation ratio: OCR = 1.5 [ 

Compression index: Cc = 0.350 

N 
\ 

V-J 

\ 

~ 

\ 

~" 

\ 

• ^ 

0.1 0.2 0.3 0.4 0.6 0.8 1.0 2.0 3.0 4J3 6.0 8.0 10 20 

CONSOLIDATION PRESSURE, Oc ( Ŝf̂  ) 
30 40 60 80 100 

0.1 0.2 0.3 0.4 0.6 0.8 1.0 2.0 3.0 4.0 6.0 8.0 10 20 30 40 60 80 100 

2 / 9 1 

FIGURE C-5 
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(From EMCON Associates, 199!) 

?. 0 

.0 

^ y 
y 

y 
/ 

y\ 
J 

.0 2.0 4.0 6.0 
NORMAL STRESS IN KSF 

8.0 10.0 

.10 .20 .30 .40 

HORIZONTAL DEFORMATION IN INCH 

BORING/SAMPLE : E-24. T-5 DEPTH (fl) : 19-21.5 

DESCRIPTION : sondy SILT with interbedded silty SANO. gray 

STRENGTH INTERCEPT (C) .489 KSF 

FRICTION ANGLE (PHI) 35.1 DEG 

50 

(PEAK STRENGTH) 

SYMBOL 

O 

a 

MOISTURE 
CONTENT {%) 

25.8 

25.4 

23.4 

DRY DENSITY VOID 
(pcf) RATIO 

98.6 .741 

97.5 .761 

102.7 671 

NORMAL PEAK 
STRESS (ksf) SHEAR (ksf) 

RESIDUAL 
SHEAR (ksf) 

1.00 

3.00 

5.00 

1 18 

2.63 

3.99 

.78 

2.03 

3.32 

2 / 9 1 

( ^ emcon 
^^U^ Associates 

SALT LAKE VALLEY SOLID WASTE MANAGEMENT COIWCI. 

SALT LAKE VALLEY LANDFILL 

SALT LAKE COUNTY, UTAH 

DIRECT SHEAR TEST RESULTS 

FIGURE 

C-6 
PMOJCCT NO. 

344-02.01 



(From EMCON Associates, 1991) 

CO 
tn 
CJ 

tn 

4.0 

2.0 

.0 2.0 4.0 6.0 
NORMAL STRESS IN KSF 

8.0 10.0 

tn 

c/l 
t / l 
UX 

H 
l / l 

CC 
•< 
w 
CO 

.08 .16 .24 .32 

HORIZONTAL DEFORMATION IN INCH 

BORING/SAMPLE : E-27 . T -3 DEPTH (fl) : 19.5-21.5 

DESCRIPTION. : silty SAND with interbedded cloyey SILT, dork groy 
STRENGTH INTERCEPT (C) .027 KSF 
FRICTION ANGLE (PHI) 37.5 DEG 

40 

(PEAK STRENGTH) 

SYMBOL 

O 

a 

MOISTURE 
CONTENT {%) 

34.2 

23.9 

30.0 

DRY DENSITY VOID 
(pcf) RATIO 

86.1 .992 

94.7 .813 

91.6 .673 

NORMAL PEAK 
STRESS (ksf) SHEAR (ksf) 

RESIDUAL 
SHEAR (ksf 

1.00 

3.00 

5.00 

.78 

2.34 

3.85 

.52 

2.10 

3.83 

2 / 9 ( 

/ ^ emcon 
V ^ nssociotes 

y V 

SALT LAKE VALLEY SOLID WASTE MANAGEMENT COUNCR-

SALT LAKE VALLEY LANDFILL 

SALT LAKE COUNTY. UTAH 

DIRECT SHEAR TEST RESULTS 

FIGURE 

C-7 
PWO J t C T HO. 

344-02.01 
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UTAH DIVISION OF WATER RIGHTS 

arch Utah.gov \ 
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J 1 .^ c v^r L J .-An. Ul V l o i w . ^ w r \% .-\ i t K K i u n i i "7e 3 o t 3 

WR Niinil)cr Di\ersion Type/Location 

rii5i)(10:-\Ul() lUdcixround 

\ s i )o \ v : : . i o SE o : IS ; w S L 

N;uon \v!:()(i SE 11 : s ;^^ S L 

5"-12-^1 I';idcrgrouiKi 

\ 5 4 n ES00S4 11 IS 2\V SL 

50-1540 rndcrj^rcHind 
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APPENDIX C 

WATER BALANCE CALCULATIONS 

Leachate (standing liquid on the base liner) at thc SLVSWMF (Facility) i.s generated in two 

ways: 1) inflltration through the cover and subsequent percolation through the refuse and 

operations soil layer, and 2) infiltration through the bottom barrier soil and HDPF. liner. The 

following sections discuss the methodology that was used to quantify thc leachate production 

potential of each. 
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COVER INFILTRATION 

1.1 HELP-3 Model 

The EPA Hydrologic Evaluation ofLandfill Performance, Version 3 (llELP-3) computer model 

was developed to conduct water balance analyses of landfills, cover systems, and solid wa.stc 

disposal and containment facilities. It is a quasi-two dimensional hydrologic model of water 

movement across, into, through, and out of landfllls. Thc model facilitates rapid estimation of 

the amounts of runoff, evapotranspiration, drainage, leachate collection, and liner leakage that 

may be expected to result from the operation ofa wide variety of landfill designs. The program 

uses weather (climatological), soil, and design data to generate daily estimates of water 

movement. To compute a water balance, the model accounts for the effects of surface storage, 

snowmelt, runoff infiltration, evapotranspiration, vegetative growth, soil moisture storage, 

lateral subsurface drainage, leachate recirculation, unsaturated vertical drainage and leakage 

through soil, geomembrane or composite liners. The model performs a sequential daily 

accounting of rainfall, runoff, evapotranspiration, .soil moisture storage, lateral drainage, and 

percolation quantities and determines the daily, monthly, and annual water budgets for a 

particular soil profile. Landfill systems including various combinations of vegetation, cover 

soils, waste cells, lateral drainage layers, low penneability barrier soils, and synthetic 

geomembrane liners maybe modeled (Schroeder, et. al., 1993). 

For thc Facility, HELP-3 was u.sed to estimate the amount of leachate which would be generated 

and either collected and removed by the leachate collection and removal system (LCRS) or 

which would pass through the LCRS during thc post-closure period. I his appendix describes the 

use of HELP-3 for the SLV SWMF, discusses model input parameters, and summarizes 

modeling results. 
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1.2 PROGRAM INPUT 

1.2.1 Weather (Climatological) Data 

The HELP-3 program can be used to estimate the magnitudes of various components ofthe water 

budget, including thc volume of leachate produced and the thickness of water-saturated soil 

(head) above liners. To accomplish this and compute a water balance, daily precipitation is 

partitioned into surface storage (snow), snowmelt, interception, runoff infiltration, surface 

evaporation, subsurface evaporation, subsurface moisture .storage, liner leakage (percolation), 

and subsurface lateral drainage to collection, removal, and recirculation systems. 

The model incorporates a synthetic weather generator that can generate daily rainfall and mean 

daily temperatures based on the climatological patterns of various cities throughout the United 

States. The HELP-3 model contains historical climatological data in its database that allow the 

user to select a station close to the site under consideration. The synthetic weather generator uses 

statistical coefficients to enable the user to generate daily rainfall and mean daily temperature 

values for a specific station (EMCON, 1995). Tlie program generates a routine designed to 

preserve the dependence in time, the correlation between variables, and the seasonal 

characteristics in actual weather data at the specified location. Tlie Salt Lake City default 

climatological station was selected for the water balance analysis. Based on its proximity to the 

site, the general rainfall distribution pattem experienced at this station is comparable to the 

rainfall distribution at the Salt Lake Valley SWMF. Mean monthly and annual precipitation and 

mean monthly temperatures for the Salt Lake City .station are shown in Table F-l. Default 

evapotranspiration and solar radiation data arc shown in fable F-2. The model was requested to 

generate twenty years of .synthetic data. 
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1.2.2 Soil and Design Data 

HFLP-3 requires .soil and vegetative cover type characteristics to perform the water balance. 

Default options for vegetative types and default characteristics for soil tyjies are available for use 

when site-specific estimates are not available. Default soil textures are shown in Table F-3. 

Vegetation quality is input as numbers I througli 5 corresponding to: 1) bare ground, 2) poor 

stand of grass, 3) fair stand of grass. 4) good stand of grass, and 5) excellent stand of grass. 

Facility Profile 

The Facility profile consists of, from top to bottom: 

12-inch thick vegetative layer (poor stand of grass) 

18-inch thick low-permeability soil layer (barrier .soil) 
12-inch thick ibundation soil layer 
360-inch thick refuse layer 
12-inch thick intermediate soil cover 
180-inch thick refuse layer 
12-inch thick intermediate soil cover 
180-inch thick refuse layer 
12-inch thick intermediate soil cover 
180-inch thick refuse layer 
12-inch thick intennediate soil cover 
180-inch thick refuse layer 
12-inch thick intennediate soil cover 
180-inch thick refuse layer 
12-inch thick protective soil cover 
0.25-inch thick geotextile drainage layer 
12-inch thick leachate control and rcnio\al system (LCRS) 
0.25-inch thick HDPE geomembrane liner 
24-inch thick low-permeability soil layer 

Table F-4 summarizes HELP-3 input parameters for the SLV SWMF. Layers shown are from 

top (vegetative cover) to bottom (barrier soil liner). Table F-5 shows the input screen for the 

landfill profile data. Table F-5 and Table F-6 detail default characteristics ofthe layers. 
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VcsctatiYc Laver 

The vegetative layer is recognized by HELP-3 as a vertical percolation layer. Onsite soil suitable 

for thc vegetative layer has been classified as silty clay (CL) using the USCS and is similar to 

default soil texture No. 12. The soil parameters of the vegetative layer were automatically 

adjusted by the model to account for vegetative growth (root channels) in the top half of the 

evaporative zone. Cover vegetation quality was entered via the HELP-3 default input parameters 

as a "poor stand of grass", fhe model automatically defaults to the total thickness of thc upper 

layer above the uppemiost barrier soil layer for the evaporative zone depth. Therefore, the 

evaporative zone depth is 12 inches, equal to the vegetative layer thickness. 

Lon-Pcrmeabili ly (Barrier Soil) Laver 

The model recognizes a low-permeability layer as a barrier layer. A low-permeability layer is 

used lo restrict the vertical flow of moisture through the final soil profile and into the underlying 

wastes. The default .soil type similar to onsite compacted soil is soil texture No. 26 which has a 

permeability of 1.9E-06 cm/sec. The model assumes the low penneability layer is always 

saturated, thus constantly building up a higher hydrostatic head that allows percolation to occur. 

The model does not allow evaporation to occur within the barrier layer, thereby underestimating 

the actual amount of evapotranspiration. Conversely, the model overestimates the percolation 

through thc barrier layer ofthe final cover and tends to prematurely predict fonnation of leachate. 

Foundation Soil Laver 

IIELP-3 recognizes the foundation soil layer as a vertical percolation layer. A 12-inch thick 

foundation soil layer will lie between the barrier soil layer and the refuse. Soil for the foundation 

layer will be onsite material with a hydraulic conductivity of 4.2E-05 uncompacted: the most 

representative default soil type is soii texture No. 12. 
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Refuse 

The model recognizes refuse as a vertical percolation layer. Refuse lifts are 180 inches (15 ft) 

thick. Each 15-foot lift is overlain by a 12-inch intermediate soil cover. Due to limitations on 

the number of layers provided for simulation by the HELP-3 model (20 layers), the last two 15 ft 

layers were combined into one 360-inch (30 ft) layer. 

Refuse has a large capacity to absorb moisture before leachate is produced. Each foot of refuse 

can absorb about 1.8 inches of water. The amount of water that can be absorbed before the 

refuse reaches field capacity depends on the moisture content at placement and the refuse 

composition and density. Average values for refuse moisture content are shown in Table F-7. 

The default "soil texture" for the refiise layer is No. 18, which is a waste layer with an initial 

moisture content of approximately 15 percent and a permeability of 1 x 10" cm/sec. This is 

within the range of values established by EPA for in-place waste (Table F-7). 

Intermediaie Soil Layers 

HELP-3 recognizes intermediate soil layers as vertical percolation layers. Twelve-inch thick 

intermediate soil layers will cover the refiise after each 180-inch (15 ft) lift. Soil for the 

intermediate layers will be onsite material with an uncompacted hydraulic conductivity of 

approximately 4.2E-05. The most representative default soil texture is No. 12. 

Leachate Control and Removal System (LCRS) 

The LCRS consists ofa 12-inch thick operations soil layer, a geotextile liner, and a 12-inch thick 

drainage layer. 
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Operations Layer. The 12-inch thick operations layer is recognized by HELP-3 as a vertical 

percolation layer. Soil for the operations layer will be onsite material with an uncompacted 

hydraulic conductivity of approximately 4.2E-05. The most representative default soil texture is 

No. 12. This layer serves as a protective soil layer for the drainage layer and geomembrane liner 

system. 

Geotextile Layer. The geotextile liner is recognized by the model as a lateral drainage layer. The 

most representative default "soil texture" is No. 20, a drainage net with a thickness of 0.5 cm and 

a hydraulic conductivity of 1 .OE+01 cm/sec. 

Drainage Laver. The 12-inch thick drainage layer is recognized by HELP-3 as a lateral drainage 

layer. The most representative default soil texture is No. 21, gravel with a hydraulic conductivity 

of 3.0E-0I cm/sec. Thc drainage layer was modeled with a maximum drainage distance of 100 ft 

and a slope of 0.6 percent. 

Sase Liner System 

The Base Liner System consists ofa high-density polyethylene (HDPE) geomembrane liner and a 

24-inch thick low-permeability layer. 

Geomembrane Liner. The geomembrane liner is recognized by thc model as a flexible 

membrane liner. The most representative default ".soil texture" is No. 35, an HDPE liner with a 

hydraulic conductivity of 2.OE-13 cm/.sec. Ihc geomembrane input .screen is shown in Table F-8. 

Infonnation on pinhole density, installation defect density, and placement quality is required. 

l h e density of defects have been measured at a number of landfills and other facilities and 

reported in the literature. These findings provide guidance fbr estimating detect densities. 

Pinhole Densily. Typical geomembranes have 0.5 to 1 pinholes per acre from 

manufacturing defects such as polymerization deficiencies (Schroeder et. al., 1993). A 

pinhole is defined as thc diameter of a hole which is less than or equal to the 
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geomembrane thickness or 1 mm in diameter. The geomembrane liner for the SLV 

SWMF is conservatively assumed for the purposes of HELP-3 to have a density of one 

pinhole per acre. 

Installation Density. Installation defect density is the number of defects with the hole 

diameter exceeding the geomembrane thickness or I cm in area per acre which result 

primarily from seaming faults and punctures during installation. The density of 

installation defects is a function of the quality of installation, testing, materials, surface 

preparation, equipment, and thc QA/QC program. Representative installation defect 

densities for "good" installation quality range from 1 to 4 defects per acre. The SLV 

SWMF is assumed to have "good" placement quality with a conservative three defects 

per acre. 

Placement Quality. Placement quality options range from perfect to worst case. As 

discussed above, a "good" placement quality is assumed for the SLV SWMF. 

Low-permeability (Barrier Soil) Layer. Thc 24-inch thick low-permeability soil layer is 

recognized by HELP-3 as a barrier soil layer. The mo.st representative default soil texture is No. 

16, a barrier soil with a hydraulic conductivity of 1 .OE-07 cm/scc. 

1.3 RESULTS OF THE WATER BALANCE ANALYSIS 

•fhe HELP-3 model was used to evaluate the potential leachate production rate after landflll 

closure. HELP-3 output for a 20-ycar period is summarized in Table F-9. Leachate production is 

estimated by the lateral drainage from the drainage layer. A maximum lateral drainage of 

34,100,000 gallons per year (gals/yr) is estimated. The 20-year average annual lateral drainage is 

16,972,968 gals/yr. Complete HELP-3 output is shown at the end ofthis section. 
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Significant results to be noted are as follows: 

• No change in results occurs by varying thc drainage length ofthe cell; and 

• In the 20-ycar simulation, mnoff varied from 0-9%, drainage from the lateral drainage 

layer varied from 19,600 gals/yr to 34,100,000 gals/yr. The annual water budget after 

twenty years was 135 gallons. 
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SUBSURFACE INFILTRATION 

2.1 INFILTRATION RATE CALCULATIONS 

Subsurface (groundwater) inflow through the liner into the LCRS was calculated by determining 

the upward vertical head on the geomembrane liner and applying the following equation for 

computing seepage rates: 

A - > i u " ' ^ 0 1, 0.74 u 

q=0.21hw a k̂  where... 

q ^ leakage rate (gals/acre/day); 
hw ̂  head above the liner (ft); 
a area ofa hole (m)/acre in the geomembrane; and 
ks - hydraulic conductivity ofthe subsoil (m/sec). 

(Giroud and Bonaparte (1989a) and Giroud et. al. (1989b)). The coefficient of 0.21 in this 

equation assumes a good hydraulic seal between the geomembrane and soil. 

Total head on thc liner was determined assuming a pumping rate that allows one foot of leachate 

to remain on top of the geomembrane, and using the average existing groundwater elevations to 

calculate the vertically upward gradient on the bottom of the geomembrane. Head on the liner 

varies from 0 in the southeastem portion ofthe Facility to 10 ft in the northwestem portion, as 

shown on Figure F-l. 

A depiction ofthe SLV SWMF is shown in Figure F-I. Each cell represents 10 acres. The 

resulting head on the liner is shown in red at the comers of each cell. 

The Giroud equation was applied to each 10-acre cell using an average value of hw per cell. 

Leakage rates for each lO-acre cell were summed to obtain the leachate generation rate from 

infiltration for the Sl.V SWMF as a whole in gallons per day, gallons per month, and gallons per 

year. 
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Because natural ground water elevations are above the level of the geomembrane liner at the 

Facility, the calculated "q" is a subsurface infiltration rate through the base liner system and into 

the SLV SWMF. 

2.2 SUBSURFACE INFILTRATION RESULTS 

Figure F-l shows calculated subsurface inflltration rates for the SLV SWMF of 200 gallons per 

day, 6,000 gallons per month, and 73,000 gallons per year. Subsurface infiltration rates for 

individual 10-acrc cells varies from 1 gaI/10-acre cell/day in the southeastern portion ofthe 

Facility to 11 gals/10-acre cell/day in the northwestem portion. 
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CONCLUSIONS 

Based on the calculated water balance, the total volume of liquid that is expected to be produced 

by the entire 455-acre landfill will average approximately 9,500 gallons per day. Of this, an 

average of approximately 9,300 gallons/day is due to precipitation infiltration, and 200 

gallons/day is due to upward migration of groundwater through the liner. By removing an 

average of 9,500 gallons of leachate per day, the Facility will be able to keep the leachate 

elevation below the groundwater elevation. 

If the groundwater elevation is always higlier than the leachate evaluation, the resulting head on 

the liner will be vertically upward, thereby minimizing the potential for leachate to migrate out of 

the landfill into groundwater. 

SLVSWMF/I7677.009/SLC5R037 Page 12 of 13 March I 1. 2005 
Copyrighl 2005 Kleinfelder. Inc, 



REFERENCES 

EMCON (1995). Permit Application, Part 111, Technical Reporl. SLVSWMF. Salt Lake County. 
Utah, Appendix F, March 23. 

Giroud, J.P. and R. Bonaparte (1989a). Leakage through Liners Constructed with 
Geomembranes - Part IL Composile Liners, (ieolextiles and Geomembranes. Vol. 8: 
7 1 - I I I . 

Giroud, J.P., A. Khatami, and K. Badu-Tweneboah (1989b). Evaluation ofthe Rale of Leakage 
through Composite Liners. Geotextiles and Geomembranes. Vol. 8: 337 - 340. 

Schroeder, P.R., Aziz, N.M., Lloyd, CM. , and Zappi, P.A. (1993). The Hydrologic Fvaluation 
ofLandfill Performance (HELP) Model: User's Guide for Version 3, EPA/600/9-94, 
U.S. Environmental Protection Agency Risk Reduction Engineering Laboratory, 
Cincinnati, OH. 

U.S. Environmental Protection Agency, Design and Conslruction of RCR/i/CERCLA Final 
Covers, (1991), EPA/625/4-91/025, p.l f, May. 

SLVSWM17I7677,009/SI,C5R037 Page 13 of 13 March 11. 2005 
Copyright 2005 Kleinfelder. Inc. 





• * * * 1 ^ • ^ ^ * * • * * * * • • * * * * • * • * • * * * * * * * * * * • • * * * * * * * * * * * * * * * * * * * * * • * * * * • * ^ l * • * ^ t + *̂ ^̂ ,̂ ,̂ ,̂ ,̂ ,̂̂ ,̂  

HYDROLOGIC EVALUATION OF LANDFILL PERF0RI*4ANCE 
HELP MODEL VERSION 3.04 (10 APRIL 1995) 

DEVELOPED BY ENVIRONMENTAL LABORATORY 
USAE WATERWAYS EXPERIMENT STATION 
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RECIPITATION DATA FILE: 
EMPERATURE DATA FILE: 
OLAR RADIATION DATA FILE; 
VAPOTRANSPIRATION DATA: 
OIL AND DESIGN DATA FILE: 
UTPUT DATA FILE: 

U:\CCHULICK\PRECIP.D4 
U:\CCHULICK\TEMP.D7 
U:\CCHULICK\SOLAR.D13 
U:\CCHULICK\EVAP.Dll 
U:\CCHULICK\SLVSOIL.DlO 
U:\CCHULICK\slvhel3.OUT 

IME 14 :36 DATE 6/10/1997 

TITLE: slv landfill 

****************************************************************************** 

NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER WERE 
COMPUTED AS NEARLY STEADY-STATE VALUES BY THE PROGRAM. 

LAYER 1 

TYPE 1 - VERTICAL PERCOLATION LAYER 
MATERIAL TEXTURE NUMBER 12 

THICKNESS = 12.00 INCHES 
POROSITY = 0.4710 VOL/VOL 
FIELD CAPACITY = 0.3420 VOL/VOL 
WILTING POINT = 0.2100 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.3312 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.419999997000E-04 CM/SEC 

NOTE: SATURATED HYDRAULIC CONDUCTIVITY IS MULTIPLIED BY 1.80 
FOR ROOT CHANNELS IN TOP HALF OF EVAPORATIVE ZONE. 

file://U:/CCHULICK/PRECIP.D4
file:///CCHULICK/TEMP
file:///CCHULICK/SOLAR
file:///CCHULICK/EVAP
file:///CCHULICK/SLVSOIL
file://U:/CCHULICK/slvhel3


LAYER 

THICKNESS 
POROSITY 
FIELD CAPACITY 
WILTING POINT 
INITIAL SOIL WATER CONTENT 
EFFECTIVE SAT. HYD. COND. 

TYPE 3 - BARRIER SOIL LINER 
MATERIAL TEXTURE NUMBER 2 6 

18.00 INCHES 
0.4450 VOL/VOL 
0.3 9 30 VOL/VOL 
0.2770 VOL/VOL 
0.44 50 VOL/VOL 

0. 190000003000E-05 CM/SEC 

LAYER 

TYPE 1 - VERTICAL PERCOLATION LAYER 
MATERIAL TEXTURE NUMBER 12 

THICKNESS = 12.00 INCHES 
POROSITY = 0.4710 VOL/VOL 
FIELD CAPACITY = 0.3420 VOL/VOL 
WILTING POINT = 0.2100 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.3420 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.419999997000E-04 CM/SEC 

LAYER 

TYPE 1 - VERTICAL PERCOLATION LAYER 
MATERIAL TEXTURE NUMBER 18 

THICKNESS 
POROSITY 
FIELD CAPACITY 
WILTING POINT 
INITIAL SOIL WATER CONTENT = 
EFFECTIVE SAT. HYD. COND. 

360.00 INCHES 
0.6710 VOL/VOL 
0.2920 VOL/VOL 
0.0770 VOL/VOL 
0.2920 VOL/VOL 

0.100000005000E-02 CM/SEC 

LAYER 

TYPE 1 - VERTICAL PERCOLATION LAYER 
MATERIAL TEXTURE NUMBER 12 

THICKNESS = 12.00 INCHES 
POROSITY = 0.4710 VOL/VOL 
FIELD CAPACITY = 0.3420 VOL/VOL 
WILTING POINT = 0.2100 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.3420 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.419999997000E-04 CM/SEC 



LAYER 

TYPE 1 - VERTICAL PERCOLATION LAYER 
MATERIAL TEXTURE NUMBER 18 

THICKNESS 
POROSITY 
FIELD CAPACITY 
WILTING POINT 
INITIAL SOIL WATER CONTENT 
EFFECTIVE SAT. HYD. COND. 

180.00 INCHES 
0.6710 VOL/VOL 
0.2920 VOL/VOL 
0.0770 VOL/VOL 
0.2920 VOL/VOL 

0.100000005000E-02 CM/SEC 

LAYER 

TYPE 1 - VERTICAL PERCOLATION LAYER 
MATERIAL TEXTURE NUMBER 12 

THICKNESS = 12.00 INCHES 
POROSITY = 0.4 710 VOL/VOL 
FIELD CAPACITY = 0.3420 VOL/VOL 
WILTING POINT = 0.2100 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.3420 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.419999997000E-04 CM/SEC 

LAYER 8 

TYPE 1 - VERTICAL PERCOLATION LAYER 
MATERIAL TEXTURE NUMBER 18 

THICKNESS 
POROSITY 
FIELD CAPACITY 
WILTING POINT 
INITIAL SOIL WATER CONTENT 
EFFECTIVE SAT. HYD. COND. 

180.00 INCHES 
0.6710 VOL/VOL 
0.2920 VOL/VOL 
0.07 70 VOL/VOL 
0.2920 VOL/VOL 

0.100000005000E-02 CM/SEC 

LAYER 

TYPE 1 - VERTICAL PERCOLATION LAYER 
MATERIAL TEXTURE NUMBER 12 

THICKNESS = 12.00 INCHES 
POROSITY = 0.4710 VOL/VOL 
FIELD CAPACITY = 0.3420 VOL/VOL 
WILTING POINT = 0.2100 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.3420 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.419999997000E-04 CM/SEC 



LAYER 10 

TYPE 1 - VERTICAL PERCOLATION LAYER 
MATERIAL TEXTURE NIJMBER 18 

THICKNESS 
POROSITY 
FIELD CAPACITY 
WILTING POINT 
INITIAL SOIL WATER CONTENT 
EFFECTIVE SAT. HYD. COND. 

180.00 INCHES 
0.6710 VOL/VOL 
0.2920 VOL/VOL 
0.0770 VOL/VOL 
0.2920 VOL/VOL 

0.100000005000E-02 CM/SEC 

LAYER 11 

TYPE 1 - VERTICAL PERCOLATION LAYER 
MATERIAL TEXTURE NUMBER 12 

THICKNESS = 12.00 INCHES 
POROSITY = 0.4710 VOL/VOL 
FIELD CAPACITY = 0.3420 VOL/VOL 
WILTING POINT = 0.2100 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.3420 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.419999997000E-04 CM/SEC 

LAYER 12 

TYPE 1 - VERTICAL PERCOLATION LAYER 
MATERIAL TEXTURE NUMBER 18 

THICKNESS 
POROSITY 
FIELD CAPACITY 
WILTING POINT 
INITIAL SOIL WATER CONTENT 
EFFECTIVE SAT. HYD. COND. 

180.00 INCHES 
0-6710 VOL/VOL 
0.2920 VOL/VOL 
0.0770 VOL/VOL 
0.2920 VOL/VOL 

0.100000005000E-02 CM/SEC 

LAYER 13 

TYPE 1 - VERTICAL PERCOLATION LAYER 
MATERIAL TEXTURE NUMBER 12 

THICKNESS = 12.00 INCHES 
POROSITY = 0.4 710 VOL/VOL 
FIELD CAPACITY = 0.3420 VOL/VOL 
WILTING POINT = 0.2100 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.3420 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.419999997000E-04 CM/SEC 



LAYER 14 

TYPE 1 - VERTICAL PERCOLATION LAYER 
MATERIAL TEXTURE NUMBER 18 

THICKNESS 
POROSITY 
FIELD CAPACITY 
WILTING POINT 
INITIAL SOIL WATER CONTENT 
EFFECTIVE SAT. HYD. COND. 

180.00 INCHES 
0.6710 VOL/VOL 
0.2920 VOL/VOL 
0.0770 VOL/VOL 
0.2920 VOL/VOL 

0.100000005000E-02 CM/SEC 

LAYER 15 

TYPE 1 - VERTICAL PERCOLATION LAYER 
MATERIAL TEXTURE NUMBER 12 

THICKNESS = 12.00 INCHES 
POROSITY = 0.4 710 VOL/VOL 
FIELD CAPACITY = 0.3420 VOL/VOL 
WILTING POINT = 0.2100 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.3420 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.419999997000E-04 CM/SEC 

LAYER 16 

TYPE 2 - LATERAL DRAINAGE LAYER 
MATERIAL TEXTURE NUMBER 20 

0.25 INCHES THICKNESS 
POROSITY 
FIELD CAPACITY 
WILTING POINT 
INITIAL SOIL WATER CONTENT 
EFFECTIVE SAT. HYD. COND. 

0.8500 VOL/VOL 
0.0100 VOL/VOL 
0.0050 VOL/VOL 
0.03 35 VOL/VOL 

10 .OOOOOOOOOO CM/SEC 

LAYER 17 

TYPE 2 - LATERAL DRAINAGE LAYER 
MATERIAL TEXTURE NUMBER 21 

12.00 INCHES THICKNESS 
POROSITY 
FIELD CAPACITY 
WILTING POINT 
INITIAL SOIL WATER CONTENT 
EFFECTIVE SAT. HYD. COND. 
SLOPE 
DRAINAGE LENGTH 

0.3970 VOL/VOL 
0.0320 VOL/VOL 
0.0130 VOL/VOL 
0.0320 VOL/VOL 

300000012000 
0.60 PERCENT 

100.0 FEET 

CM/SEC 



LAYER 18 

TYPE 4 - FLEXIBLE MEMBRANE LINER 
MATERIAL TEXTURE NUMBER 3 5 

0.2 5 INCHES 
0.0000 VOL/VOL 
0.0000 VOL/VOL 
0.0000 VOL/VOL 
0.0000 VOL/VOL 

: 0.199999996000E-12 CM/SEC 
1.00 HOLES/ACRE 
3.00 HOLES/ACRE 

-- 3 - GOOD 

THICKNESS 
POROSITY 
FIELD CAPACITY 
WILTING POINT 
INITIAL SOIL WATER CONTENT 
EFFECTIVE SAT. HYD. COND. 
FML PINHOLE DENSITY 
FML INSTALLATION DEFECTS 
FML PLACEMENT QUALITY 

LAYER 19 

TYPE 3 - BARRIER SOIL LINER 
MATERIAL TEXTURE NUMBER 16 

THICKNESS = 24.00 INCHES 
POROSITY = 0.4 2 70 VOL/VOL 
FIELD CAPACITY = 0.4180 VOL/VOL 
WILTING POINT = 0.3670 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.4270 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.lOOOOOOOlOOOE-06 CM/SEC 

GENERAL DESIGN AND EVAPORATIVE ZONE DATA 

NOTE: SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT 
SOIL DATA BASE USING SOIL TEXTURE #12 WITH A 
POOR STAND OF GRASS, A SURFACE SLOPE OF 1.% 
AND A SLOPE LENGTH OF 100. FEET. 

SCS RUNOFF CURVE NUMBER 
FRACTION OF AREA ALLOWING RUNOFF 
AREA PROJECTED ON HORIZONTAL PLANE 
EVAPORATIVE ZONE DEPTH 
INITIAL WATER IN EVAPORATIVE ZONE 
UPPER LIMIT OF EVAPORATIVE STORAGE 
LOWER LIMIT OF EVAPORATIVE STORAGE 
INITIAL SNOW WATER 
INITIAL WATER IN LAYER MATERIALS 
TOTAL INITIAL WATER 
TOTAL SUBSURFACE INFLOW 

91 
34 

455 
12 
3 
5 
2 
0 

419 
419 

0 

70 
0 
000 
0 
974 
652 
520 
175 
272 
447 
00 

PERCENT 
ACRES 
INCHES 
INCHES 
INCHES 
INCHES 
INCHES 
INCHES 
INCHES 
INCHES/YEAR 



SOIL AND DESIGN DATA - LANDFILL GENERAL INFORMATION 

Project Title 
eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeE 
oslv landfill n 
aeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeY 

Landfill area = 4 55 ACRES 

Percent of area where runoff is possible =34 % 

Do you want to specify initial moisture storage? (Y/N) N 
(If No, the prograin will initialize moisture 
contents to approximately steady-state.) 

Fl=Info F2=Help F3=Keys F9=Quit F10=End PgUp^Cycle PgDn=Proce 



SOIL AND DESIGN DATA - RUNOFF CURVE NUMBER INFORMATION 

eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee^ 
T Select Method For Computing Runoff Curve Nutnber a 

• 

1-1 User Specified Curve Number a 
D Modified User's Curve Number a 
u HELP Model Computed Curve Number n 
aeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee 

5eeeeeeeeeeeeeeeeeeee£ 
USER SPECIFIED CN u 

^eeeeeeeeeeeeeeeeeeeec 

SCS AMCII CN= 

eeeeeeeeeeeeeeeeeeeeeeeee£ 
n MODIFIED USER'S CN u 
aeeeeeeeeeeeeeeeeeeeeeeee(i 
u n 
u SCS AMCII CN= P 
a u 
II Slope= .6 % p 

FTU 

eeeeeeeeeeeeeeeeeeeeeeeee£ 
a HELP MODEL CN n 
aeeeeeeeeeeeeeeeeeeeeeeee; 
a • 
a .qinnp= fi % • 

n 
D 

leeeeeeeeeeeeeeeeeeeeV aeeeeeeeeeeeeeeeeeeeeeeeeY aeeeeeeeeeeeeeeeeeeeeeeeeY 
» Slope Length= 100 

Slopes .6 
a Slope Lengths 100 
n Soil Texture= 12 
a Vegetation^ 2 

eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeE 
Cl Program will use a runoff curve nutnber of 91.7 a 
aeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeV 

Cursor and press Enter to select method for computing runoff curve number 
Fl^Info F2=Help F3=Keys F9=Quit FlO-End PgUp=Cycle PgDn=Proceed 

The only valid entries for the vegetation are 1 through 5, 
^sponding to the following qualities; 

1. Bare Ground 
2. Poor Stand of Grass 
3. Fair Stand of Grass 
4. Good Stand of Grass 
5. Excellent Stand of Grass 

to scroll up and down PgDn/PgUp Home End F9/ESC =Cancel 



EVAPOTRANSPIRATION AND WEATHER DATA 

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM 
SALT LAKE CITY UTAH 

STATION IiATITUDE 
MAXIMUM LEAF AREA INDEX 
START OF GROWING SEASON (JULIAN DATE) 
END OF GROWING SEASON (JULIAN DATE) 
EVAPORATIVE ZONE DEPTH 
AVERAGE ANNUAL WIND SPEED 
AVERAGE 1ST QUARTER RELATIVE HUMIDITY 
AVERAGE 2ND QUARTER RELATIVE HUMIDITY 
AVERAGE 3RD QUARTER RELATIVE HUMIDITY 
AVERAGE 4TH QUARTER RELATIVE HUMIDITY 

40.76 DEGREES 
1.00 
117 
289 

12.0 INCHES 
8.80 MPH 

67.00 % 
4 8.00 % 
39.00 % 
6 5.00 % 

NOTE: PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING 
COEFFICIENTS FOR SALT LAKE CITY UTAH 

NORMAL MEAN MONTHLY PRECIPITATION (INCHES) 

JAN/JUL 

1 .35 
0.72 

FEB/AUG 

1.33 
0.92 

MAR/SEP 

1.72 
0.89 

APR/OCT 

2.21 
3 .14 

MAY/NOV 

1.47 
1 . 22 

JUN/DEC 

0.97 
1.37 

NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING 
COEFFICIENTS FOR SALT LAKE CITY UTAH 

NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT) 

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC 

28 .60 
77 .50 

34.10 
74.90 

40.70 
65.00 

49.20 
53.00 

58.80 
39.70 

68.30 
30.30 

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING 
COEFFICIENTS FOR SALT LAKE CITY UTAH 

AND STATION LATITUDE - 40.76 DEGREES 

******************************************************************************* 

ANNUAL TOTALS FOR YEAR 

INCHES 

12 .09 

0 . 044 

.iCIP ITATION 

RUNOFF 

CU. FEET 

19968450.000 

72138.336 

PERCENT 

100.00 

0.36 



EVAPOTRANSPIRATION 

PERC./LEAKAGE THROUGH LAYER 2 

;. HEAD ON TOP OF LAYER 2 

D K A I N A G E COLLECTED FROM LAYER 17 

PERC./LEAKAGE THROUGH LAYER 19 

AVG. HEAD ON TOP OF LAYER 18 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

11 .750 

0.268188 

0.0054 

0.2680 

0.000010 

0.0073 

0.029 

419.272 

419.301 

0.175 

0.175 

0.0000 

19406172.000 

442953 . 500 

442711 . 875 

16.627 

47430.500 

692490880.000 

692538368.000 

288920.156 

288920.156 

-19.383 

97 . 18 

2.22 

2.22 

0.00 

0.24 

1.45 

1,45 

0.00 

* * * • • * * • * * * * * * * * * * * * * * * * * * * * * * * * * • • * * * * * * * • * * * * * * + * * * * • • * * * * * * * * * * * * * • * * * * * * * * 

ANNUAL TOTALS FOR YEAR 2 

INCHES CU. FEET 

PRECIPITATION 

RUNOFF 

EVAPOTRANS PIRATION 

PERC./LEAKAGE THROUGH I.aAYER 2 

AVG. HEAD ON TOP OF LAYER 2 

DRAINAGE COLLECTED FROM LAYER 17 

PERC./LEAKAGE THROUGH LAYER 19 

AVG. HEAD ON TOP OF LAYER 18 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

L WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

PERCENT 

15. 

0. 

13. 

2 . 

0. 

2 . 

0 

0 

-0 

419 

419 

0 

0 

65 

734 

180 

066324 

3478 

.0654 

.000052 

.0548 

.329 

.301 

.147 

.175 

.000 

25848324. 

1212013. 

21768002. 

34 12844 . 

34]J332. 

86 

-543109 

692538368 

692284160 

288920 

0 

000 

870 

000 

500 

.750 

.655 

.312 

.000 

.000 

.156 

.000 

100. 

4. 

84. 

13. 

13. 

0 

-2 

1 

0 

00 

69 

21 

20 

.20 

.00 

.10 

.12 

.00 



ANNUAL WATER BUDGET BALANCE 0 .0000 2 .853 0.00 

* • • • * * * * * * * * ^ ^ * * * * • « • • * 1 ^ * 1 ^ * * * * * * • * • • * * * * * • * * * * * • • * * • * * * * * • * • * * • * * * * * ^ ^ * • • * ^ ^ ^ ^ • * . ^ ^ ^ , ^ J * • * 

ANNUAL TOTALS FOR YEAR 3 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

PERC./LEAKAGE THROUGH LAYER 2 

AVG. HEAD ON TOP OF LAYER 2 

DRAINAGE COLLECTED FROM LAYER 17 

PERC./LEAKAGE THROUGH LAYER 19 

AVG. HEAD ON TOP OF LAYER 18 

VNGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT STTiĴ T OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

10.33 

0.027 

10.373 

0.000000 

0.0000 

0.0016 

0.000003 

0.0000 

-0 .072 

419.147 

418.130 

0.000 

0.946 

0.0000 

CU. FEET 

17061544 .000 

45142.043 

17132572.000 

0.000 

2615.725 

4.245 

-118810.852 

692284160.000 

690603648.000 

0.000 

1561720.870 

21.220 

PERCENT 

100.00 

0.26 

100.42 

0.00 

0.02 

0.00 

-0.70 

0.00 

9.15 

0.00 

ANNUAL TOTALS FOR YEAR 4 

INCHES CU. FEET PERCENT 

18.28 30192164.000 100.00 

1.111 1834446.370 6.08 

14.871 24561326.000 81.35 

PRECIPITATION 

TOFF 

EVAPOTRANS PIRATION 

PERC./LEAKAGE THROUGH LAYER 2 1.945906 3213955.500 10 .64 



AVG. HEAD ON TOP OF LAYER 2 

^AINAGE COLLECTED FROM LAYER 17 

f .C./LEAKAGE THROUGH lAYER 19 

AVG. HEAD ON TOP OF LAYER 18 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

0. 

1. 

0. 

0. 

0 

418 

419 

0 

0 

0 

2725 

9445 

000049 

.0518 

,349 

.130 

.379 

.946 

.046 

.0045 

3211715. 

81. 

577194. 

690603648 

692667200 

1561720 

75310 

7401 

250 

033 

.062 

.000 

.000 

.870 

.078 

.098 

10. 

0. 

1. 

5 

0 

0 

64 

00 

.91 

.17 

.25 

.02 

ANNUAL TOTALS FOR YEAR 5 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

PERC./LEAKAGE THROUGH LAYER 2 

AVG. HEAD ON TOP OF LAYER 2 

DRAINAGE COLLECTED FROM LAYER 17 

PERC./LEAKAGE THROUGH LAYER 19 

AVG. HEAD ON TOP OF LAYER 18 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

•̂'OW WATER AT START OF YEAR 

L W WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

12 .76 

0.554 

11.144 

1.658587 

0.2573 

1.6585 

0.000043 

0.0440 

-0.596 

419.379 

418.828 

0.046 

0.000 

0.0000 

CU. FEET 

21075052.000 

914833.000 

18405596.000 

2739406.000 

2739256.250 

70 .224 

-984755.937 

692667200.000 

691757760.000 

75310.078 

0.000 

53 .682 

PERCENT 

100.00 

4.34 

87.33 

13.00 

13 .00 

0.00 

-4.67 

0.36 

0.00 

0.00 



t * * * * - » - * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 4 * * * * * * * * * * * * * * * * * - » - * * * * * * * * * * , t , j . * + * + * • * 

ANNUAL TOTALS FOR YEAR 6 

P R E C I P I T A T I O N 

RUNOFF 

EVA POTRANS PIRATION 

PERC. /LEAKAGE THROUGH LAYER 2 

AVG. HEAD ON TOP OF LAYER 2 

DRAINAGE COLLECTED FROM LAYER 17 

PERC. /LEAKAGE THROUGH LAYER 19 

AVG. HEAD ON TOP OF LAYER 18 

CHANGE IN WATER STORAGE 

"IIL WATER AT START OF YEAR 

^ . . I L WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

17 . 9 1 

0 . 5 9 6 

1 5 . 3 4 9 

1 . 2 5 1 7 7 4 

0 . 1 2 5 3 

1 . 2 5 1 8 

0 . 0 0 0 0 3 4 

0 . 0 3 3 4 

0 . 6 9 7 

4 1 8 . 8 2 8 

4 1 9 . 5 2 5 

0 . 0 0 0 

0 . 0 0 0 

0 . 0 1 6 2 

CU. FEET 

2 9 5 8 1 0 4 4 . 0 0 0 

9 8 3 5 8 3 . 0 6 2 

2 5 3 5 1 9 3 2 . 0 0 0 

2 0 6 7 4 9 3 . 0 0 0 

2 0 6 7 6 0 7 . 3 7 0 

5 5 . 5 7 6 

1 1 5 1 1 3 4 . 7 5 0 

6 9 1 7 5 7 7 6 0 . 0 0 0 

6 9 2 9 0 8 9 2 8 . 0 0 0 

0 . 0 0 0 

0 . 0 0 0 

2 6 7 3 2 . 2 7 3 

PERCENT 

1 0 0 . 0 0 

3 , 3 3 

8 5 , 7 0 

6 . 9 9 

6 . 9 9 

0 . 0 0 

3 . 8 9 

0 . 0 0 

0 . 0 0 

0 . 0 9 

t * * * + - t * * * * * * * t + * * * * * * * * * * + * * * * * * * * * * * * * t * * * * * 4 * * * * * * * * * * * * * * * * * * * * * * + * * * * + * * * * * 

ANNUAL TOTALS FOR YEAR 

INCHES 

P R E C I P I T A T I O N 

RUNOFF 

^ VA POTRANS P I RAT I ON 

C. /LEAKAGE THROUGH LAYER 2 

AVG. HEAD ON TOP OF LAYER 2 

14 . 9 5 

0 . 2 3 9 

1 4 . 8 0 9 

0 . 7 5 2 8 5 5 

0 . 0 7 7 8 

CU. FEET 

2 4 6 9 2 1 7 0 . 0 0 0 

3 9 4 6 5 5 . 2 1 9 

2 4 4 5 9 3 5 2 . 0 0 0 

1 2 4 3 4 5 2 . 2 5 0 

PERCENT 

1 0 0 . 0 0 

1 . 6 0 

9 9 . 0 6 

5 . 0 4 



DRAINAGE COLLECTED FROM LAYER 17 

PERC./LEAKAGE THROUGH LAYER 19 

'. HEAD ON TOP OF LAYER 18 

LnANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

0. 

0. 

0. 

-0. 

419. 

418 

0 

0 

0 

7530 

000021 

0203 

.851 

.525 

.127 

.000 

.547 

.0000 

1243645. 

35 , 

-1405531. 

692908928, 

690599360 

0 

903996 

14 

500 

304 

,500 

.000 

.000 

.000 

.125 

.781 

5. 

0. 

-5 

0 

3 

0 

04 

00 

.69 

.00 

.66 

.00 

* * * 4 * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * - * * * * * * * * * * * + **** + **** 

ANNUAL TOTALS FOR YEAR 8 

INCHES 

"CIPITATION 

K -vOFF 

EVAPOTRANSPIRATION 

PERC./LEAKAGE THROUGH LAYER 2 

AVG. HEAD ON TOP OF LAYER 2 

DRAINAGE COLLECTED FROM LAYER 17 

PERC./LEAKAGE THROUGH LAYER 19 

AVG. HEAD ON TOP OK LAYER 18 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

UAL WATER BUDGET BALANCE 

12.22 

0.271 

10.736 

0.393126 

0.0041 

0.3932 

0.000014 

0.0105 

0.820 

418 .127 

419.371 

0.547 

0.123 

0.0000 

CU. FEET 

20183164.000 

447559.187 

17732544.000 

649306.500 

649360.375 

2 2.321 

1353692.250 

690599360.000 

692654336.000 

903996.125 

202702.719 

-15.208 

PERCENT 

100.00 

2.22 

87.86 

3.22 

3.22 

0.00 

6.71 

4.48 

1.00 

0.00 

* • * • • * * ^ ^ • * * • • « • * * * * * * * * • 1 ^ * 1 ^ * ^ ^ • * * * • i ^ * * * • * • * * * • * * * * • * • * * • • * • • • * • • * ^ ^ • • * ^ ^ ^ ^ * ^ ^ * * ^ ^ * • • • 



* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * - » - * * * * * * * * * * * * * * * * * ^ n n m . ^ . • * + 

ANNUAL TOTALS FOR YEAR 

PRECIPITATION 

RUNOFF 

EVA POTRANS PIRATION 

PERC./LEAKAGE THROUGH LAYER 2 

AVG. HEAD ON TOP OF LAYER 2 

DRAINAGE COLLECTED FROM LAYER 17 

PERC./LEAKAGE THROUGH LAYER 19 

AVG. HEAD ON TOP OF LAYER 18 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

1W WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

17.05 

1.36B 

13.013 

2.760484 

0.2730 

2.7599 

0.000068 

0.0734 

-0.088 

419.371 

419.406 

0.123 

0.000 

0.0000 

CU. FEET 

28160634.000 

2254365.500 

21493098.000 

4559354.000 

4558375.000 

112.473 

-145342.562 

692654336.000 

692711744.000 

202702.719 

0.000 

24.982 

PERCENT 

100.00 

8.01 

76.32 

16.19 

16.19 

0.00 

-0.52 

0.72 

0.00 

0.00 

* * * * * * * * * * * * * * * * * * * * * * * * * - * * * * * * * * * * * 4 * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

ANNUAL TOTALS FOR YEAR 10 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

PERC./LEAKAGE THROUGH LAYER 2 

;. HEAD ON TOP OF LAYER 2 

DRAINAGE COLLECTED FROM LAYER 17 

PERC./LEAKAGE THROUGH LAYER 19 

INCHES 

14 .16 

0.710 

12.269 

1.342920 

0.1781 

1.3432 

0.000035 

CU. FEET 

23387366.000 

1172433.370 

20263562.000 

2218034.500 

2218467.750 

58.335 

PERCENT 

100.00 

5.01 

86.64 

9.48 

9.49 

0.00 



AVG. HEAD ON TOP OF LAYER 18 

'ANGE IN WATER STORAGE 

L WATER AT START OF YEAR 

S O I L WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

0 . 0 3 5 6 

- 0 . 1 6 4 

4 1 9 . 4 0 6 

4 1 9 . 2 4 2 

0 . 0 0 0 

0 . 0 0 0 

0 . 0 0 2 4 

- 2 7 1 1 7 5 . 4 3 7 

6 9 2 7 1 1 7 4 4 . 0 0 0 

6 9 2 4 4 0 5 7 6 . 0 0 0 

0 . 0 0 0 

0 . 0 0 0 

4 0 2 1 . 3 6 6 

- 1 . 1 6 

0 . 0 0 

0 . 0 0 

0 . 0 2 

* • • ^ * * * * * * ^ ^ • * * * * * * * * * * • * ^ r ^ ^ * * * * * * * * * * * * * * • * ^ ^ + ***•******•*1^****^^^^**-**•1^****^^^^**1^^^ 

• • * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * + i t - * * * * * * * * * * * * * * * 

ANNUAL TOTALS FOR YEAR 

INCHES 

11 

P R E C I P I T A T I O N 

RUNOFF 

POTRANSPIRATION 

PERC. /LEAKAGE THROUGH LAYER 2 

AVG. HEAD ON TOP OF LAYER 2 

DRAINAGE COLLECTED FROM LAYER 17 

PERC. /LEAKAGE THROUGH LAYER 1 9 

AVG. HEAD ON TOP OF LAYER 18 

CHANGE IN WATER STORAGE 

S O I L WATER AT START OF YEAR 

S O I L WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

1 6 . 6 1 

0 . 3 9 7 

14 . 4 9 2 

1 . 6 5 0 9 8 0 

0 . 0 9 0 0 

1 . 4 3 2 2 

0 . 0 0 0 0 3 8 

0 . 0 3 8 1 

0 . 2 8 6 

4 1 9 . 2 4 2 

4 1 9 . 4 7 5 

0 . 0 0 0 

0 . 0 5 3 

0 . 0 0 2 6 

CU. FEET 

2 7 4 3 3 9 1 0 . 0 0 0 

6 5 5 1 5 3 . 0 6 2 

2 3 9 3 6 2 6 4 . 0 0 0 

2 7 2 6 8 4 0 . 7 5 0 

2 3 6 5 4 2 0 . 5 0 0 

6 3 . 2 3 3 

4 7 2 7 2 0 . 4 0 6 

6 9 2 4 4 0 5 7 6 . 0 0 0 

6 9 2 8 2 6 1 7 6 . 0 0 0 

0 . 0 0 0 

8 7 0 7 6 . 6 9 5 

4 2 8 9 . 4 4 1 

PERCENT 

1 0 0 . 0 0 

2 . 3 9 

8 7 . 2 5 

9 . 9 4 

8 . 6 2 

0 . 0 0 

1 . 7 2 

0 . 0 0 

0 . 3 2 

0 . 0 2 

+ * * * * * * * * * * * * - * r * * + * * * * * - * * * * * * * * * * ' * * * * * - * * * * - * * * * * * * - * * - * * * * * * * * * * * * * t - * * * * * * * * * * 4 * 

* * * * * * * * * * * * * + * * * * * * * * * 1 l * * * * * * * * * * * * * * * * * * * * * * * * * * * 4 * * * * * * * * * * * * * * * * * * * * * + ** + * 



ANNUAL TOTALS FOR YEAR 12 

INCHES CU. FEET PERCENT 

ilCIPITATIGN 13.10 21636614.000 100.00 

RUNOFF 0.466 768869.187 3.55 

EVAPOTRANSPIRATION 12.760 21075674.000 97.41 

PERC./LEAKAGE THROUGH LAYER 2 1.072820 1771922.500 8.19 

AVG. HEAD ON TOP OF LAYER 2 0.1529 

DRAINAGE COLLECTED FROM LAYER 17 1.2917 2133441.000 9.86 

PERC./LEAKAGE THROUGH LAYER 19 0.000035 57.867 0.00 

AVG. HEAD ON TOP OF LAYER 18 0.034 9 

CHANGE IN WATER STORAGE -1.420 -2345500.250 -10.84 

SOIL WATER AT START OF YEAR 419.475 692826176.000 

SOIL WATER AT END OF YEAR 417.932 690276864.000 

SNOW WATER AT START OF YEAR 0.053 87076.695 0.40 

ÔW WATER AT END OF YEAR 0.176 290928.000 1.34 

. .-lUAL WATER BUDGET BALANCE 0.0025 4072.848 0.02 

******************************-*******************************************-***** 

ANNUAL TOTALS FOR YEAR 13 

INCHES CU. FEET PERCENT 

PRECIPITATION 13.47 22247732.000 100.00 

RUNOFF 0.460 760428.562 3.42 

EVAPOTRANSPIRATION 10.604 17513818.000 78.72 

PERC./LEAKAGE THROUGH LAYER 2 1.193729 1971622.620 8.86 

AVG. HEAD ON TOP OF LAYER 2 0.0768 

'"'RAINAGE COLLECTED FROM LAYER 17 0.6011 992833.937 4.46 

C./LEAKAGE THROUGH LAYER 19 0.000018 29.631 0.00 

AVG. HEAD ON TOP OF LAYER 18 0.0162 



CHANGE I N WATER STORAGE 

S O I L WATER AT START OF YEAR 

•L WATER AT END OF YEAR 

bî .OW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

1 . 8 0 3 

4 1 7 . 9 3 2 

4 1 9 . 8 6 6 

0 . 1 7 6 

0 . 0 4 4 

0 . 0 0 1 9 

2 9 7 7 4 9 2 . 7 5 0 

6 9 0 2 7 6 8 6 4 . 0 0 0 

6 9 3 4 7 2 0 0 0 . 0 0 0 

2 9 0 9 2 8 . 0 0 0 

7 3 2 8 8 . 5 0 8 

3 1 2 9 . 4 2 2 

1 3 . 3 8 

1 . 3 1 

0 . 3 3 

0 . 0 1 

* * * * * * * * * * • * * • * * * • * * * * * * • * * * * • * * * * * * * * * * * • * * * * • * * * * * * • * • • * * • * * • + * * * * • • * * * • * * * * * * • * 

* * * * * * * * * * * * * * + * * * * * * * * * * * * * * * * * * * * * * * * i r * * t * * * * * * * * * * 4 * * * * * * * * * * 4 * * * t * * * * * * * * * 

ANNUAL TOTALS FOR YEAR 

INCHES 

14 

P R E C I P I T A T I O N 

RUNOFF 

EVAPOTRANSPIRATION 

'^C. /LEAKAGE THROUGH LAYER 2 

i. . . HEAD ON TOP OF LAYER 2 

DRAINAGE COLLECTED FROM LAYER 17 

PERC. /LEAKAGE THROUGH LAYER 19 

AVG. HEAD ON TOP OF LAYER 18 

CHANGE IN WATER STORAGE 

S O I L WATER AT START OF YEAR 

S O I L WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

1 4 . 0 1 

0 . 3 9 7 

1 2 . 1 7 6 

1 . 4 4 9 0 0 6 

0 . 1 5 7 3 

2 . 0 3 8 9 

0 . 0 0 0 0 5 3 

0 . 0 5 4 1 

- 0 . 6 0 2 

4 1 9 . 8 6 6 

4 1 8 . 7 1 7 

0 . 0 4 4 

0 . 5 9 2 

0 . 0 0 0 5 

CU. FEET 

2 3 1 3 9 6 2 0 . 0 0 0 

6 5 5 8 7 9 . 4 3 7 

2 0 1 0 9 7 6 0 . 0 0 0 

2 3 9 3 2 5 1 . 2 5 0 

3 3 6 7 5 2 1 . 0 0 0 

8 7 . 4 8 9 

- 9 9 4 4 3 2 - 3 7 5 

6 9 3 4 7 2 0 0 0 . 0 0 0 

6 9 1 5 7 3 6 9 6 . 0 0 0 

7 3 2 8 8 . 5 0 8 

9 7 7 1 3 4 . 6 2 5 

8 0 3 . 9 2 1 

PERCENT 

1 0 0 . 0 0 

2 . 8 3 

8 6 . 9 1 

1 0 . 3 4 

1 4 . 5 5 

0 . 0 0 

-4 .30 

0 . 3 2 

4 .22 

0 . 0 0 

t * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

• • * * * * * * • * * * * • * * * * * * * * • * * * • * • • • * * * * * * • * * * * * * * * * * * * * • • * * * * * * * * * * • • * • * * * * * • * 

ANNUAL TOTALS FOR YEAR 1 5 



INCHES 

13.68 

0.630 

11.699 

1.526094 

0.2371 

1 .5284 

0.000040 

0.0405 

-0.178 

418.717 

419.131 

0.592 

0.000 

0.0009 

CU. FEET 

22594578.000 

1039727.690 

19322482.000 

2520573.250 

2524451.000 

65.439 

-293651.562 

691573696.000 

692257152.000 

977134.625 

0.000 

1502.511 

PERCENT 

lOO.OO 

4 .60 

85.52 

11.16 

11 .17 

0.00 

-1.30 

4.32 

0.00 

0.01 

PRECIPITATION 

TNOFF 

^ VAPOTRANSPIRATION 

PERC./LEAKAGE THROUGH LAYER 2 

AVG. HEAD ON TOP OF LAYER 2 

DRAINAGE COLLECTED FROM LAYER 17 

PERC./LEAKAGE THROUGH LAYER 19 

AVG. HEAD ON TOP OF LAYER 18 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

******************************************************************************** 

ANNUAL TOTALS FOR YEAR 16 

PRECIPITATION 

RUNOFF 

EVA POTRANS PIRATION 

PERC./LEAKAGE THROUGH LAYER 2 

AVG. HEAD ON TOP OF LAYER 2 

DRAINAGE COLLECTED FROM LAYER 17 

PERC./LEAKAGE THROUGH LAYER 19 

•. HEAD ON TOP OF LAYER 18 

LrtANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

INCHES 

14 .35 

0.542 

12.555 

1.008805 

0.1389 

1-0091 

0.000027 

0.0272 

0.242 

419 . 131 

CU. FEET 

23701176.000 

894414.500 

20736754.000 

1666193 .000 

1666601.250 

45.368 

399303.312 

692257152.000 

PERCENT 

100.00 

3.7 7 

87.49 

7.03 

7.03 

0.00 

1 .68 



SOIL WATER AT END OF YEAR 

lOW WATER AT START OF YEAR 

W WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

* + * * * * * * * * * * * * * * * * * • * * * • * * * * * * * * * * * + * * • * • * * • * * * + • * * * * * * * * * * * * * * * * • * * * • * • • • * * * * * * • 

4 1 9 , 

0 

0 

0 

, 3 7 2 

. 0 0 0 

. 0 0 0 

. 0 0 2 5 

6 9 2 6 5 6 5 1 2 . 

0 , 

0 

4 0 5 7 

. 0 0 0 

. 0 0 0 

. 0 0 0 

. 6 6 5 

0 . 0 0 

0 . 0 0 

0 . 0 2 

• * * * * * * • * * * * * * * * * • * * * * * * * • * * * * * * * * * * * • * + * * • * * • • * * * • * * * * • * * * * • * • * - * * * • * • • • * • * • * * * * • * * 

ANNUAL TOTALS FOR YEAR 17 

P R E C I P I T A T I O N 

RUNOFF 

EVAPOTRANSPIRATION 

PERC. /LEAKAGE THROUGH LAYER 2 

AVG. HEAD ON TOP OF LAYER 2 

INAGE COLLECTED FROM LAYER 17 

PERC. /LEAKAGE THROUGH LAYER 19 

AVG. HEAD ON TOP OF LAYER 1 8 

CHANGE IN WATER STORAGE 

S O I L WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

r * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

INCHES 

1 4 . 0 2 

0 . 8 3 9 

1 0 . 7 2 6 

2 . 1 0 4 6 8 8 

0 . 2 0 2 6 

1 . 5 9 3 2 

0 - 0 0 0 0 4 1 

0 . 0 4 2 3 

0 . 8 6 2 

4 1 9 . 3 7 2 

4 1 9 . 7 7 2 

0 . 0 0 0 

0 . 4 6 2 

0 . 0 0 0 1 

CU. FEET 

2 3 1 5 6 1 4 2 . 0 0 0 

1 3 8 6 3 4 4 . 7 5 0 

1 7 7 1 4 9 5 8 . 0 0 0 

3 4 7 6 2 0 8 . 2 5 0 

2 6 3 1 3 4 1 . 0 0 0 

6 8 . 1 1 4 

1 4 2 3 2 2 6 . 5 0 0 

6 9 2 6 5 6 5 1 2 - 0 0 0 

6 9 3 3 1 7 2 4 8 . 0 0 0 

0 . 0 0 0 

7 6 2 4 7 5 . 7 5 0 

2 0 3 . 2 5 2 

PERCENT 

1 0 0 . 0 0 

5 . 9 9 

7 6 . 5 0 

1 5 . 0 1 

1 1 . 3 6 

0 . 0 0 

6 - 1 5 

0 . 0 0 

3 . 2 9 

0 . 0 0 

ANNUAL TOTALS FOR YEAR 18 

INCHES CU. FEET PERCENT 

1 5 . 8 1 2 6 1 1 2 5 8 8 . 0 0 0 1 0 0 . 0 0 P R E C I P I T A T I O N 



RUNOFF 

VAPOTRANSPIRATION 

^C. /LEAKAGE THROUGH LAYER 2 

AVG. HEAD ON TOP OF LAYER 2 

DRAINAGE COLLECTED FROM LAYER 1 7 

PERC. /LEAKAGE THROUGH LAYER 19 

AVG. HEAD ON TOP OF LAYER 18 

CHANGE I N WATER STORAGE 

S O I L WATER AT START OF YEAR 

S O I L WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

1 . 3 6 0 

12 . 1 9 1 

1 . 7 5 0 8 7 7 

0 . 1 8 0 3 

2 . 2 6 2 1 

0 . 0 0 0 0 5 8 

0 . 0 6 0 2 

- 0 . 0 1 4 

4 1 9 . 7 7 2 

4 2 0 . 2 2 0 

0 . 4 6 2 

0 . 0 0 0 

0 . 0 1 0 7 

2 2 4 6 1 4 6 , 7 5 0 

2 0 1 3 5 2 7 4 . 0 0 0 

2 8 9 1 8 3 6 . 2 5 0 

3 7 3 6 2 5 7 . 2 5 0 

9 6 . 2 0 3 

- 2 2 8 4 2 . 1 8 2 

6 9 3 3 1 7 2 4 8 . 0 0 0 

6 9 4 0 5 6 8 9 6 . 0 0 0 

7 6 2 4 7 5 . 7 5 0 

0 . 0 0 0 

1 7 6 5 7 . 6 9 7 

8 , 6 0 

77 . 1 1 

1 1 . 0 7 

14 , 3 1 

0 . 0 0 

- 0 . 0 9 

2 . 9 2 

0 . 0 0 

0 . 0 7 

* * * * * * * * * i r * * * * - * * * * - * - * * * * * * * - * * - » r * * * - * * * H r * * * + *-(t**-k-)[-**-)r*****-»r-)(* + * * * * * * * * t * * * * * * * * * * + 

ANNUAL TOTALS FOR YEAR 19 

P R E C I P I T A T I O N 

RUNOFF 

EVAPOTRANSPIRATION 

PERC. /LEAKAGE THROUGH LAYER 2 

AVG. HEAD ON TOP OF LAYER 2 

DRAINAGE COLLECTED FROM LAYER 17 

PERC. /LEAKAGE THROUGH LAYER 19 

AVG. HEAD ON TOP OF LAYER 1 8 

"^ANGE IN WATER STORAGE 

.L WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

INCHES 

9 . 0 7 

0 . 8 0 1 

7 . 5 9 3 

2 . 1 2 4 6 3 6 

0 . 3 1 3 4 

2 - 1 2 4 7 

0 . 0 0 0 0 5 4 

0 . 0 5 7 0 

- 1 . 4 5 0 

4 2 0 . 2 2 0 

4 1 8 . 4 9 1 

CU. FEET 

1 4 9 8 0 4 6 7 

1 3 2 2 3 6 9 

1 2 5 4 0 6 7 9 

3 5 0 9 1 2 1 

3 5 0 9 2 0 4 

88 

- 2 3 9 4 9 7 4 

6 9 4 0 5 6 8 9 6 

6 9 1 2 0 0 4 4 8 

0 0 0 

3 7 0 

0 0 0 

7 5 0 

2 5 0 

5 9 2 

0 0 0 

. 0 0 0 

. 0 0 0 

PERCENT 

1 0 0 . 0 0 

8 . 8 3 

83 . 7 1 

23 , 4 2 

2 3 . 4 3 

0 . 0 0 

- 1 5 . 9 9 



SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

NUAL WATER BUDGET BALANCE 

0 . 

0 

0 

. 0 0 0 

. 2 7 9 

. 0 0 1 9 

0 , 

4 6 1 4 4 0 

3 0 9 9 

. 0 0 0 

. 7 8 1 

. 5 8 2 

0 . 0 0 

3 . 0 8 

0 . 0 2 

* * * + * + * * • * * * • * * * • * * * * * • • • * * * * * • * * * * * * * • * * * * * * * * * * • * * * * * * * * * * * * • * + * * * * * • * • * * • * * * * * • * 

ANNUAL TOTALS FOR YEAR 20 

INCHES CU. FEET PERCENT 

PRECIPITATION 18.14 29960934.000 100-00 

RUNOFF 0.893 1474252.870 4.92 

EVAPOTRANSPIRATION 13.327 22011718.000 73.47 

PERC./LEAKAGE THROUGH LAYER 2 2.130886 3519477.500 11.75 

AVG. HEAD ON TOP OF LAYER 2 0.2273 

DRAINAGE COLLECTED FROM LAYER 17 1.1547 1907188.620 6.37 

"RC./LEAKAGE THROUGH LAYER 19 0.000031 51.002 0.00 

f J,. HEAD ON TOP OF LAYER 18 0.0305 

CHANGE IN WATER STORAGE 2.766 4567704.500 15.25 

SOIL WATER AT START OF YEAR 418.491 691200448.000 

SOIL WATER AT END OF YEAR 421.536 696229568.000 

SNOW WATER AT START OF YEAR 0.279 461440.781 1.54 

SNOW WATER AT END OF YEAR 0.000 0.000 0.00 

ANNUAL WATER BUDGET BALANCE 0.0000 17.615 0.00 

• * * * * * * + * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 4 * * * * * - * + * * * 4 * + * 4 * * + * * * 

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 20 

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC 

PRECIPITATION 



1.16 
0.66 

0.63 
0.47 

1.15 
0.87 

0.61 
0.86 

1 .90 
0.80 

0,75 
0.67 

2 .09 
0.90 

0.94 
0 .63 

1 
1 

0 
0 

.32 

.10 

.71 

.53 

0,99 
1.45 

0,68 
0.63 

0. 
0, 

0 
0 

.175 

.003 

. 186 

.009 

0 
0. 

0 
0 

.182 

.010 

.180 

.022 

0. 
0, 

0 
0 

,141 
,001 

.157 

.002 

0, 
0, 

0 
0 

.031 
,010 

.049 

.019 

0 
0. 

0 
0 

.010 
,009 

.021 

.014 

0. 
0, 

0 
0 

003 
047 

,009 
,081 

0. 
0. 

0. 
0 

.401 

.751 

.155 

.514 

0 
0, 

0, 
0 

.612 

.755 

.423 

.863 

2, 
0. 

0, 
0 

.118 
,866 

,536 
.667 

2 
0, 

1. 
0 

.219 
,669 

,005 
.572 

1 , 
0, 

0, 
0 

.497 
,609 

.821 

.289 

1 
0 

0 
0 

,138 
,644 

.713 

.225 

TOTALS 

STD. DEVIATIONS 
(' 

RUNOFF 

TOTALS 

STD. DEVIATIONS 

EVA POTRANS PIRATION 

TOTALS 

STD. DEVIATIONS 

PERCOLATION/LEAKAGE THROUGH LAYER 2 

TOTALS 0.0267 0.2179 0.9078 0.1434 0.0052 0.0000 
0.0000 0-0000 0.0000 0-0040 0.0000 0.1175 

STD. DEVIATIONS 0.0708 0.3606 0.5718 0.2602 0.0234 0.0000 

0.0000 0.0000 0.0000 0.0178 0.0000 0.2702 

TERAL DRAINAGE COLLECTED FROM LAYER 17 

TOTALS 0.0090 0.0145 0.0681 0.0921 0.1508 0.3233 
0.5319 0.1700 0.0064 0.0006 0.0015 0.0056 

STD. DEVIATIONS 0.0231 0.0293 0.1202 0.0664 0.0994 0.2267 

0.3406 0.3091 0.0168 0.0003 0.0049 0.0131 

PERCOLATION/LEAKAGE THROUGH LAYER 19 

TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

AVERAGES OF MONTHLY AVERAGED DAILY HEADS (INCHES) 

DAILY AVERAGE HEAD ON TOP OF LAYER 2 

AVERAGES 

STD. DEVIATIONS 

0, 
0. 

0 
0 

,0084 
.0000 

.0259 

.0000 

0, 
0 

0 
0 

,3329 
.0000 

.6810 

.0000 

1 , 
0 

1 
0 

,4696 
. OOOO 

. 1128 

.0000 

0, 
0, 

0 
0 

1241 
,0001 

,2823 
,0004 

0. 
0 

0 
0 

.0011 

.0000 

.0051 

.0000 

0, 
0 

0 
0 

OOOO 
.0545 

.0000 

.1506 



DAILY AVERAGE HEAD ON TOP OF LAYER 18 

AVERAGES 0 . 0 0 2 8 0 . 0 0 5 1 0 . 0 2 1 5 0 . 0 3 0 1 0 . 0 4 7 7 0 . 1 0 5 6 
0 . 1 6 8 2 0 . 0 5 3 7 0 . 0 0 2 1 0 . 0 0 0 2 0 . 0 0 0 5 0 . 0 0 1 8 

STD. DEVIATIONS 0 . 0 0 7 1 0 . 0 1 0 2 0 . 0 3 8 0 0 . 0 2 1 7 0 . 0 3 1 4 O . 0 7 4 O 
0 . 1 0 7 7 0 . 0 9 7 7 0 . 0 0 5 5 O.OOOl 0 . 0 0 1 6 0 . 0 0 4 2 

* * * * * * * * * * * * * * * * * * * * • • * * * * * * * • • * * * * * * * * * * * • * * * * * * * * • « • + * • * * * * * * * * * * * * * • * * + * • * * + * • • * 

• * * * * * * * * * + * * * * * * * * * * * * • * * * • * • * * * * * * * * + * * * * * * • » • * * * * • * • * * • * • * * • * • * • * * * * * + * * * • • * • + * + * * * • + * * • + 

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 20 

INCHES CU. FEET PERCENT 

PRECIPITATION 1 4 . 3 8 ( 2 . 4 9 5 ) 2 3 7 5 5 6 8 8 . 0 1 0 0 . 0 0 

.RUNOFF 0 . 6 2 2 ( 0 . 3 7 2 0 ) 1 0 2 6 7 3 7 . 8 7 4 . 3 2 2 

EVAPOTRANSPIRATION 1 2 . 2 8 1 ( 1 . 8 5 4 1 ) 2 0 2 8 3 5 7 6 . 0 0 8 5 . 3 8 4 

PERCOLATION/LEAKAGE THROUGH 1 . 4 2 2 6 3 ( 0 . 7 0 3 8 0 ) 2 3 4 9 6 9 2 . 5 0 0 9 . 8 9 1 0 7 
LAYER 2 

WERAGE HEAD ON TOP 0 . 1 6 6 { 0 . 1 0 3 ) 
•'^ LAYER 2 

i RAL DRAINAGE COLLECTED 1 . 3 7 3 7 6 ( 0 . 7 2 2 9 5 ) 2 2 6 8 9 6 7 . 2 5 0 9 . 5 5 1 2 6 
FROM LAYER 17 

^ERCOLATION/LEAKAGE THROUGH 0 . 0 0 0 0 4 ( 0 . 0 0 0 0 2 ) 5 9 . 7 8 6 0 . 0 0 0 2 5 
LAYER 19 

WERAGE HEAD ON TOP 0 . 0 3 7 ( 0 . 0 1 9 ) 
OF LAYER 1 8 

: H A N G E I N WATER STORAGE 0 . 1 0 4 ( 0 . 9 8 9 0 ) 1 7 2 4 8 8 . 6 4 0 . 7 2 6 

* * • * * * * * * • * • * + * * * * * * • * * * * * * * * * * * • * • * * * * * + * * * * * * • * • * * * * * * * • * * * * * * * * + * * * * • * * * * • * * * * * * 



t * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * - * + * * + *V^^^,y^,y^^^.^j, • * 

PEAK DAILY VALUES FOR YEARS 1 THROUGH 20 

P R E C I P I T A T I O N 

RUNOFF 

PERCOLATION/LEAKAGE THROUGH LAYER 2 

AVERAGE HEAD ON TOP OF LAYER 2 

DRAINAGE COLLECTED FROM LAYER 17 

PERCOLATION/LEAKAGE THROUGH LAYER 19 

AVERAGE HEAD ON TOP OF LAYER 18 

MAXIMUM HEAD ON TOP OF LAYER 18 

SNOW WATER 

( INCHES) 

1 . 6 6 

0 . 4 4 1 

0 . 1 0 5 6 2 8 

11 . 4 1 9 

0 . 0 7 0 0 3 

0 . 0 0 0 0 0 1 

0 . 6 8 6 

1 . 6 4 0 

1 . 4 5 

(CU. F T . ) 

2 7 4 1 7 3 9 . 0 0 0 

7 2 8 2 5 3 . 4 3 7 0 

1 7 4 4 5 9 . 7 0 3 0 0 

1 1 5 6 6 5 - 1 0 2 0 0 

2 . 4 6 7 5 0 

2 4 0 0 8 1 0 . 2 5 0 0 

MAXIMUM VEG- S O I L WATER (VOL/VOL) 

MINIMUM VEG. S O I L WATER (VOL/VOL) 

0 . 4 7 1 0 

0 . 2 1 0 0 

* * * MAXIMUM HEADS ARE COMPUTED USING THE MOUND EQUATION. * * * 

t * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
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FINAL WATER 

LAYER 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

SNOW WATER 

STORAGE AT END 

(INCHES) 

5.2607 

8.0100 

4.5616 

105.1200 

4.4764 

52.5669 

4.1736 

52.5600 

4-1250 

52.5600 

4.1340 

52.5600 

4.1040 

52.5600 

4.1107 

0.0172 

0.3878 

0.0000 

10.2480 

0.000 

OF YEAR 2 0 

(VOL/VOL) 

0.4384 

0.4450 

0.3801 

0.2920 

0.3730 

0.2920 

0.3478 

0.2920 

0.3437 

0.2920 

0.3445 

0.2920 

0-3420 

0.2920 

0.3426 

0.0687 

0.0323 

0.0000 

0.4270 
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2 SITE CONDITIONS 

Thcidraft DEQ Subtitle D regulations location standards for solid waste facilities include 
location, "topography, gcologic/hydrogeologic setting, geotechnical considerations, 
surface-water hydrology, land and water use, and vegetation and wildlife restrictions. The 
SLVL site conditions, and their applicability to the draft DEQ Subtitle D regulations, are 
discussed in iliis section. Design and operating provisions, which are influenced by site 
conditions, are discussedin the following sections. 

2.1 Land Usiiffljmpatibility 

Development of the site should be compatible with surrounding land uses. Land uses that 
are incompatible with each other can precipitate a host of adverse effects including 
impacts to public health and safety, and vegetation and wildlife. The following items 
provide a discussion of the compatibility pf the SLVL expansion to site and surrounding 
land uses. n l 

2.1.1 Location and Topography .A . 

The SLVL is located approximately 9 miles west of the center of the City of Salt Lake, 
within the incorporated limits of Salt Lake Qty, as shown in Figure 1. The site lies 
adjacent to and north of 2100 South Street, west of^^QQ^cst Street, south of and 
adjacent to the Union Pacific and Westem Pacific Railroad rignt of way, and cast of 8000 
West Street, as shown in Figure 2. Parcels ID thipltgh^Illl occupy the southem 
two-thirds of Sections 10 and 11, and Sections 14 an<m5, Township 1 South, Range 2 
West, Salt Lake Base and Meridian. " 

Topography at the landfill site, before filling, was gentle with litde relief. Base elevations 
deciease to the nonhwest toward the Great Salt Lake from a high of approximately 4, 235 
feet mean sea level (MSL), to a low of 4,215 MSL. Grading on th|: site Tot streets, 
power transmission lines, and railroad grades, as well as landfilling and exisavations, has 
altered the site's topography. Site elevations now reach approximately 4,283 feet MSL 
in Parcel III. 
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2.1.2 Vegetation and Wildlife 

The draft DEQ Subtitle D regulations (R315-301-6(2)(a)(ii) prohibit a solid waste facility 
from being located in an ecologically and scientifically significant natural area including 
wildJiXe^managcment areas and habitat for proposed or listed federal endangered species. 
The |iftndfiiO[|5ite does not contain vegetation or wildlife that would prohibit its use as a 
solidlivastc disposal site. 

Plarit Spedes occurring in the low-lying salt accumulation areas at the site include Russian 
thistle, bottlebrush, squirrel tail, saltgrass, alkali sacaton, and pickleweed. The most 
common plant species include saltgrass, greasewood, and pickleweed. Also occurring are 
saltccdar and rabbitbrush (Hely, et al., 1971). 

Mammals occurring aitheJJte are not documented- Those animals know to occur in the 
area in which thc laj]^I|as located include kit fox, striped and spotted skunk, badger, 
rock squirrel, blacktalljacferabbit, and desert cottontail. 

The landflll Master Plan includes creating ponds in some areas of the site ihat are not 
designed to be used fov refuse fill. Future pond areas will be developed in the northern 
and eastern portions of Parcel FV, adjacent to the landfill expansion area. Already, 
revegetation of the pond areas located uM^t south of thc landfill area in Parcel IV, as 
directed by DWR, has been completed/ ^|uit species used for the revegetating were 
based on DWR recommendations (MSy^i^BO). Revegetation of refuse fill areas is 
intended to enhance the site's habitai^fo attrackwildlife to die site after closure. 

2.1.3 Land and Water Use 

Adjacent and site land and water use are described B^owi iThc SLVL site meets the 
location standanls of the draft DEQ Subtitle D regulatt^qs for land use compatibility. 

Adjacent Land Use. The draft DEQ Subtitie D regulations (R315-301-6(2)(i, iii-vi) 
prohibit a facility from being located within 1,000 feet of a narional, state, or county park, 
or designated wildemess or wildemess study area, or archeological sites that may be 
adversely impacted, or within one quarter mile of existing dwellings or other incompatible 
structures. The facility must be located on a site that is compatible with locally :adopted 
land use plans or zoning requiremenls. 

Current zoning surrounding the site is shown in Figure 3. The surrounding lands north, 
east, and west of the site are zoned Agricultural (A-1), Induslrial (M-lA), and 
Multi-Family Residential (R-2A) (Salt Lake City Planning Commission, 1989). West 
Valley City, south of the landfill, has designated land uses consisting of Agricultural (A), 
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Manufacturing (M), and General Commercial (C-2) (West Valley City Community 
Development Department Zoning Map, 1989). 

No residential areas, permanent dwellings, or other incompatible structures arc located 
v^athiija,sQnc-fourth mile of the landfill expansion area. The site map (Figure 2) illusuaies 
thc ^ s e r i « | p f structures around the landfill expansion area. In addition, no parks, 
recreiStion arias, or wildemess study areas arc within 1,000 feet of the site. 

'-"vO oi-'---

. • < . :• ^>>- : - - -

The^braft*DEQ Subtitle D regulations (R315-301-6(2)(v)) prohibit the lateral expansion 
of a landfill if it is within 10,000 feet of an airpon runway end serving turbojet aircraft, 
or within 5,000 feet of any airport runway end used by only piston-type aircraft. 
Additionally, an owner or operator must noiify the affected airport and Federal Aviaiion 
Administration (FAAMf'ia^ieral expansion is within five miles of an airpon runway end. 
The portion of the lamifiU^xpansion closest to the Salt Lake City International Airpon 
is approximately 16.(pj<Ccpt from the runway end. Accordingly, the airpon and the FAA 
will be notified of t h ^ x j i ^ i o n . 

s i t e Land Use. The site is cunentiy used for landfilling and soil reclamation. Parcel 
IV is also used as the Hunter Education Training facility for the DWR. Salt Lake City 
has designated Parcel VIH as Agricultural.(A-1). The remainder of the site is designated 
as Industrial (M-IA) (Figure 3). The usdqf Parcels VU and VIII (the expansion area) as 
a landfill area is consistent with the City's^Use Disttict Map. 

Water Use. Surface water near the site is useo for agricultural, and industrial purposes. 
Groundwater from a supply weU near the landfill equipment maintenance building is used 
for dust control on site. Groundwater in thc vicinity, depending on the depth of the well, 
is used for domestic and industrial purposes. The majorir^. of the wells in the vicinity of 
thc landfill site are located west and southwest of ^b site, in Sections 16 and 22, 
Township 1 South. Range 2 West, Salt Lake Base andpileridian. 

2.2 Geology 

Landfill development in an area where geologic and soil characteristics are not suitable 
for the proposed project can result in environmental consequences such as landslides, 
public safety concems, and water quality impacts. The seismicity in an area can also 
render a project incompatible with thc proposed site. The draft DECJ Subtitle D 
regulations prohibit a facility from being developed within 2(X) feet of a Holocene fault, 
in a subsidence area a dam failure flood area, near an underground mine or salt dome or 
bed, or on, or adjacent to geologic features that may compromise the structural integrity 
of the facility. Tlie following sections describe how ihc siie geology and soils mcet the 
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criteria of thc draft DEQ Subtitle D regulations. Infonmation in this section is 
summarized from the Salt Lake Valley Master Pian (EMCON 1991), 

2.2.1 Regional Geology 

Thcsiandfillisite is in an area known locally as the Jordan River Valley. The valley 
contains Qu^cmary and Tertiary sediments deposited under a variety of dispositional 
envirpnrnenlts. The principal types of valley fill are clay, silt, sand, and gravel which 
reacF a maximum tiiickness of about 2,000 feet in the northern portion of the county. 
The near-surface sediments in thc vicinity of the landfill were deposited under thc 
combined interaction of fluvial and lacustrine depositional environments. The most recent 
deposits arc fluvial flo^plain deposits of thc Jordan River and its tributaries. Below 
these deposits occu^antw lake and terrace deposits thai were formed during the 
Pleistocene epoch whi^jjjfclcnt Lake Bonneville influenced the geologic development of 
the area. fl % 

The dominant structural feature within north-central Utah is the north-south trending 
Wasatch Line. Thc Wasatch Line divides Uie state into distinctly different westem and 
eastern geologic provinces. Thc landfill site is located in the western province which is 
characterized by Paleozoic and late Cenozoic aged carbonate rocks and extrusive igneous 
rocks. Within Utah, the greatest vertical Jii|tiift has occurred along the Wasatch Line with 
the Wasatch Fault System. Thc Wardl^S^rings Fault is the closest approach of the 
Wasatch Fault System to the landfill site, locitcd approximately 8 miles east of thc site. 
The closest faults to the landfill are 1Kg TajHsfSvillc and Granger faults, which are part 
of the West Valley Fault System. These Holocene faults lie approximately 9,000 feet east 
of the landfill site. The site, therefore, is in compliance with the draft DEQ Subtitie D 
regulations criteria of no lateral expansion of an existing facility witiiin 200 feet of a 
Holocene fault 

The landfUl site is in a seismic impact zone. A scisimjb iirl|}aci zone is defined in the 
draft DEQ Subtitle D regulations as "an area with a lO^rcent or greater probability that 
thc maximum horizontal acceleration in lithified earth material, expressed as a percentage 
of the earth's gravitational pull, will exceed 0-lOg in 250 years." Accordingly, the site's 
containment stmctures including liners and leachate collection and removal systems, and 
surface water control systems have been designed to resist the probable horizontal 
acceleration estimated for the site. The design of the containment systems and surface 
water control systems is further discussed in Section 3. Thc site structures' ability lo 
resist the horizontal acceleration must be demonstrated to the satisfaction of the Executive 
Secretary of thc DEQ. The discussion in Secrion 3 provides this demonstriarion. 
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2.2.2 Site Geology 

Silty clay covers most of die surface of Parcels VII and VIH (approximaiely 60 perccni). 
There is a sandy area in the northwest comer of Parcel VIII, which accounts for 
apptpjuraatcly 10 percent of the total surface area, while the remaining area (30 f>crcent) 
is cqyercd by-fill material. Native soils encountered at thc surface of the site include both 
sand| and clayey soils that are locally covered by a thin layer of windblown very 
finc-i^ained sand and silt. The surface exposures of sands are typically restricted to the 
northwest tbmer of the parcel. Clay soils are more generally distributed over ihe site. 

Subsurface soil conditions have been determined on the basis of the analysis of 
exploratory boring and trench log data. The three principal soil horizons beneath the site 
arc (1) surface fine-gi^ric^Jaycr, (2) intermediate silty sand horizon, and (3) lower sandy 
layer. Thc surface fifl^-gr^tied layer consist of silt (ML) to clay (CH). The intermediate 
horizon and lower s^^Wyer consists of variably well-graded, silly and poorly graded 
sands (SW, SM, anqpFTliat depths from about 3 to about 30 feet below the ground 
surface. Thc draft DEQ Subtitle D regulations prohibit a new facility from being located 
in areas of gravelly or sandy soils (GW or GP), karst areas, or areas of highly fractured, 
porous or f>crmeable bedrock. The site is not located on any of these areas and, therefore, 
is consistent with the draft DEQ Subtitle D regulauons. 

2.3 Hydrogeology y y . 
j i y 

Groundwater in the vicinity of the landfill site is uscd for domestic and industrial 
purposes, depending on the depth of the well. Surface water is used by agriculture and 
industry. Contamination of either water source is considered a significant environmental 
consequence of project development. The draft DEQ Subtitie D regulations 
(R315-301-6(2)(c-d)) prohibit a new or expanded solidj^aste facility from being located 
in a floodplain, within 1,0(X) feet of a lake or pond, i^iny^etiand, nor on any public 
land used by a public water system for watershed contip. Also, facilities arc prohibited 
firom being located where the bottom of thc lowest lusStJs less than ten feet above the 
highest groundwater level, in designated drinking water source protection areas, in 
recharge zones of aquifers having a Total Dissolved Content (TDS) content of less than 
3,000 mg/l, or above aquifers of varying TDS contents unless a specified separation 
between groundwater and waste is maintained. The Executive Secrctary may exempt a 
facility from thc above "groundwater" restrictions if the disposal site is located over an 
area where the groundwater has a TDS content greater than 10,000 mg/l, where there is 
an extreme depth to groundwater, where there is a natural impermeable barrier above ihe 
groundwater, or where there is no groundwater. Thc following items describe the 
consistency of thc landfill site with thc draft DEQ Subtitie D regulations for surface and 
groundwaler locarion restrictions. Information in this section is summarized from the Salt 
Lake Valley Master Plan (EMCON 1991). 
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2.3.1 Surface Water 

Surface water occurs intermittentiy within most areas of thc landflll in response to tiie wet 
and dry seasons of the year. Surface water in the landfill area is conveyed by Lce Creek 
andlfaiJfDrain and is locally ponded within the site boundaries. Water in Lce Creek and 
LeePrain flows west-nonhwest across tiie sile and eventually discharges into thc Great 
Salt flake. Because undeveloped portions of the landfill site are not wcll drained, ponded 
watd^i accumulates in low areas. The water in these low areas either evaporates or 
percolates into the subsurface to recharge localized perched ground-water horizons 
beneaih the site. A pond area currently localed south of the landflll area in Parcel IV, 
like the others that will be constructed on the landfill site, is part of the overall plan to 
enhance wildlife habitat on thc site. 

'W'^'y:. 

The U.S. Army CorpllQfJEirigineers (COE) performed a site investigation of die landfili 
area north of 13(X) Sbult}: Su-eet (including the expansion area) on July 15, 1988, to 
detennine the prescntiie.of %etlands. Based on the absence of wetlands vegetation and 
hydrology, die area was determined not to be a wetiands (COE letter, September 26, 
1988). Additionally, tiie National Flood Insurance Program Maps for Salt Lake County 
indicate the limits of thc 100-ycar floodplain for Lce Creek. The landfill expansion area 
is outside of this floodplain (Figure 4). 

Based on the above information, it caiji bejdctcrrnined thai thc lateral expansion of the 
SLVL is consistent with the draft DE(^?iSubri% D regulations criteria for landfill location 
in relation to surface water (R315-30lt^(2)((:^r 

2.3.2 Groundwater 

The Quatemary alluvial sediments form the principal ^Mttr bearing deposits in the area. 
Four types of aquifers were noted in the area within tl^^Qltemary alluvial deposits of 
the Jordan River Valley, including (1) a confined (artcsiS^) aquifer, (2) a deep unconfined 
aquifer, (3) a shallow unconfined aquifer overlying tht^'artesian aquifer, and (4) local, 
unconfined perched aquifers. T^e aquifers described under 1 and 2 above compose the 
principal aquifers and arc the source of most of the groundwater production from wells 
witiiin the valley. 

Groundwater under the landfill expansion area has been assessed dimng several 
investigations. The groundwater aquifer beneath the sile, which conuibutcsa significant 
volume of groundwater to borings and test pits, is generally encounicred'at depths of 
greater than 10 feet below the ground surface. The potentiometric surface of the confined 
groundwater is historically variable beneath thc sile and has ranged from above ground 
surface to approximately 12 feet below the ground surface. Recharge of this shallow 
aquifer is probably from surface inflow from the Jordan River and ils tributaries, 
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irrigation, and upward migration of water beneath the site. TTie flow of this aquifer 
beneaih the site is directed northwesterly toward the Great Salt Lake, which is consistent 
with regional groundwater flow. 

Groundwater quality at the SLVL site has been monitored since 1982. Resuiis of 
inorganic p^^mcters analyses indicate tiiat tiie water contains concentrations of chlorides 
and ||3tal dilsolved solids (TDS) above federal secondary drinking water standards. 
Si)e<^jficallyjlhc groundwater beneath thc expansion area has an average TDS in excess 
of -l0-€00lDriiUigrams per liter (mg/l). On the basis of tiiese monitoring data, groundwaler 
beneath Parcel VII (one of the expansion parcels) would be classified as having limiicd 
beneficial use (Class UI) or being saline (Class IV) under the definitions of the Utah 
Groundwater Protection Act of 1989. Under the Act, saline groundwater is defined as 
TDS concentrations"lreater:vthan 10,0(X) mg/l. 

Thc analyses for disswi^i^inctals in thc groundwater samples collected from wells in the 
expansion area i n d i c t th^aron and manganese exceed federal secondary drinking water 
standards for these metals. /Malyses of water samples for organic and volatile organic 
comp)Ounds did not detect any parameter concentrations that are of concem. 

The draft DEQ Subtitie D regulations state tiiat a lateral expansion of a facility shall be 
prohibited if thc bottom of the lowest liimjs less than 10 feet above the seasonal high 
level of groundwater in the uppermost aquHcr. Since the highest level of groundwater 
in thc expansion area is periodically at*the*^ound surface, the expansion area does not 
meet this criterium. However, as disGS^sed.ill9ye, the draft DEQ Subtitle D regulations 
allow for an exemption from the location criteria if the disposal site is to be located over 
an are^ where the groundwater has a TDS of greater than 10,000 mg/l. Thc landfill 
expansion area falls into this category since the average TDS in the groundwater beneath 
the expansion area is greater than 10,0(X) mg/I. Acconynglyr^c Executive Secretaiy of 
the DEQ can exempt thc disposal site from the requirMlient to maintain a separation of 
at least 10 feet between the seasonal high groundwater ]&ytiY'm.d the bottom of the lowest 
landfill liner. M 
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TablcX 

SALT LAKE VALLEY LANDFILL 
SALT LAKE COUNTY, UTAH 

LANDFILL EXPANSION AREA 
PARCELS III, VI, Vll AND Vlll 

QUANTITY SUMMARY ESTIMATE 

ITEM DESCRIPTION 

Fillspace(l) 
Refuse Capacity (2) 
Service Life (3) 

SOIL NEEDS 
Daily and Intennediate Cover 
Perimeter Berm 
Module Termination Berm 
Base Liner System 

Low Permeability Layer, 2 ft 

HDPE Liner 

LCRS 
Operations Layer. 1 ft 
Drainage Layer. 1 ft 
Collection Pipe 

Rnal Cover 
Foundalion Layer, 1 ft 
Low Permeability Layer. 1.5 ft 
Vegetative Layer. 1 ft 

Existing Landfill (Modules 6. 6 North and 6 South) 

Total Soil Needs (Including Drainage Material) 

AVAILABLE SOIL 
Expansion Area Excavation 
Existing Landfill Pond Excavations 

UNIT 

cy 
cy 

yf 

cy 
cy 
cy 

r * w 

cy 

sf 

cy 
cy 
If 

cy 
cy 
cy 

cy 

cy 

cy 
cy 

WASTE TO SOIL RATIO | 
t o t o l 
No Dally 

Soil Cover 

49,700.000 
45.190.000 

21 

4.510,000 
490.000 
300,000 

* onr» r\f\n 

16,000.000 

600.000 
600.000 
64.000 

610.000 
920.000 
610.000 

674,000 
BS^o^ooo 

4.100,000 
1.224.000 

5 t o l 
With Dally 

Soil Cover 

49,700.000 
41.400.000 

19 

8.300,000 
490.000 
300.000 

t S't,ooe 
•4 r ^ n JQAQ 

16.000.000 

600,000 
600.000 
64,000 

610.000 
920.000 
610.000 

674.000 
l 1 , L l , 6 , o o o 

D0.0CM.060 

4.100.000 
1,224,000 

NOTES: 
1. Fillspace volume is based on linal grade contours as shown 

on the Master Plan drawings plus 25 percent overfill. 
2. Waste capacity is fillspace minus daily arxl intennediate cover. 
3. Service life estimate is based on waste stream of 622.000 tons placed in 1990 

with a 5.70% annual growth rate. 
4. Landfilling begins on Parcels III.VI, Vll and Vlll January 1.1993 and operates 310 days per year. 
5. 10 to 1 refuse lo soil ratio is based on volume of cover soil placed during the wasle 

compaction study. June 1991. 5 to 1 refuse to soil ratb is based on daily cover soil application. 
6. Al)breviations: cubic yards (cy). year (yr). acres (ac). Bnear feet (If) and feet (ft). 

Source: Salt Lake Valley Master Plan 
EMCON, November 1991 
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July 6, 1995 

Kleinfelder File No. 30-8018-06.004 

Mr. Harry Campbell 
Utah Department of Environmental Quality, 
Division of Water (Juality 
288 Nortii 1460 West 
SaltLakeCity, Utah 84114 

Subject: Leachate and Surface Water Control Systems 
Salt Lake VaUey Landfill 
Salt Lake City, Utah 

Dear Mr. Campbell, 

Salt Lake Valley Landfill is currently compiling tiieir Permit Application for Operation 
ofa Class 1 Landfill, in accordance witii the new State of Utah Solid Waste Permitting 
and Management Rules. These rules request tiiat information regarding the proposed 
handling of leachate and stormwater run-on/run-off be provided to the Division of 
Water (Juality for review. 

Surface water run-on and run-off control is described in Salt Lake Valley Landfill's 
Stonn Water Pollution Prevention Plan, prepared in accordance with the requirements 
of their storm water discharge permit #UTR000074. A copy of this document is 
attached for your review. 

Leachate produced at the landfill (including liquids produced by waste or the percolate 
through the waste) is captured in a leachate collection and recovery system (LCRS). 
The LCRS consists of perforated pipes and a granular drainage blanket constructed 
over the composite liner system. Thc leachate control system is inspected quarterly. If 
more than 1 foot of standing leachate is present over the composile liner, the leachate is 
pumped out of leachate sumps located at the lowesl part(s) of the liner. The recovered 
leachate is then sprayed back on tiie active face of the landfili where wastes are being 
discharged, compacted and covered. This facilitates evaporation of the liquid leachate 
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as wcll as providing dust control in the area of operations. Any leachate that is not 
evaporated wilt be adsorbed by the waste or percolate back through the waste column 
to the LCRS. 

Please review the provided information and let us know if tiie Division of Water 
Quality has concerns regarding either of Uiese control systems. Operation of these 
systems will be approved by the division of Solid and Hazardous Waste as part of the 
landfill permit review and approval. 

Please call Dave Lore, Salt Lake Valley landfill (974-6920) or me if you have any 
queslions regarding this information. 

Sincerely, 

KLEINFELDER, INC. 

Renee D. Zollinger, R.G. 
Senior Geologist 

cc: Dave Lore, Salt Lake Valley Landfill 
Ed McDonald, Salt Lake City Public Works 
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